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INTRODUCTORY 

♦ it + 

THIS edition of our catalogue describing the Webster 
Vacuum System of Steam Heating is replete with 
experience that is the result of twenty-eight years of 
unremitting effort in this field. 

We were the pioneers. The fact that the Webster 
System is to-day recognized by many as the " Standard " 
assures our position as leaders. 

We are deeply grateful for the confidence that our 
many friends of years' standing have placed in us and for 
the co-operation of architects, engineers and the trade 
generally, which has aided materially in building up our 
business and reputation to its present recognized position. 

There is nothing we value more highly than the 
"Webster" reputation, and it will be our constant endeavor 
to merit the continued confidence of our customers. 

We desire through the medium of this catalogue to 
interest others in Webster Vacuum System Appliances and 
in the services of our trained organization. 

WARREN WEBSTER & CO. 



Camden, N. J.July, 1916. 



YSTEM OF STEAM HEATING 




I PARKER HOUSE. BOSTON. MASS. 
WeUler Vacuum Sy«lem installed in 18% 

2. L COURT HOUSE . AND POST OFFICE. INDIANAPOUS IND 

Webrtrr Vacuum Syttem installed in 1904 

COLUMBIA ENAMELING AND STAMPING COMPANY. TERRE HAUTE IND 

WebMer Vacuum System installed in 1906 

4 MICHAEL REESE HOSPITAL. CHICAGO. ILL. 

Webster Vacuum S>*«n installed in 1900 
5. GUARANTY TRUST BUILDING. NEW YORK 

\fcrbrtrr Vacuum System installed in 1912 
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TWENTY- EIGHT YEARS OF PROGRESS 




original basic patents by purchase. 
After a period of development and experimenting, our experience in 



It was proved beyond question that partial vacuum, created by 
mechanical means and applied to the return pipes of a steam heating 
system, improved and quickened circulation and took the place of back- 
pressure on engines. It was apparent, however, that something was needed 
to automatically prevent the steam from flowing into the lower pressure 
existing in the return piping. 

Our first efforts to develop an automatic trap to accomplish this 
result were crude, but they were steps in the right direction. 

Our efforts encouraged others to try their inventive skill, and scores 
of ideas and inventions were offered to us. Some of the more promising 
inventions were acquired and combined with our own ideas. 

We developed and perfected the first successful automatic device to 
trap steam and permit relief of air and water from heating units. This 
early idea is in use on more than 500,000 radiators and coils, and is 
still manufactured in modern and improved design as one of the spe- 
cialties forming part of the Webster System. 

But our development did not cease. Our goal was perfection, if pos- 
sible. We experimented with and developed literally hundreds of ideas 
and mechanical principles. Those which proved, after the most careful 
laboratory testing, to be improvements, w r ere applied in actual service. 





HE history of the development of vacuum steam heating systems is 
a history of Warren Webster & Company, as we acquired the 



actual installations proved that while the idea was successful, it lacked the 
essential features of control. Special apparatus and devices were necessary 
to make Vacuum Steam Heating wholly and commercially successful for 
public use. 



PAGE 5 



J 



f - — —, ,„u , LM l 

THE WEBSTER VACUUM SYSTEM OF STEAM HEATING 




TOURAINE HOTEL. BOSTON. MASS. 

Webster Vacuum System installed in 1896 



the degree of vacuum at the 
vacuum pump. 

We devised special strain- 
ers and settling chambers to 
keep the pump suction valves 
and cylinder linings free from 
dirt carried in the return 
piping. 

We found that the in- 
herent difficulties due to for- 
eign matter in the piping 
necessitated special dirt and 
scale arresters at drip points 
and on large heating coils. 
We devised such apparatus. 



The public interest in and ap- 
preciation of vacuum systems grew, 
and encouraged us to continue the 
development of more perfect devices, 
and of greater refinement in detail. 

We experimented with new 
methods of application as well as 
with new apparatus. 

We soon found that one type of 
apparatus would not meet all condi- 
tions, so we designed new types. 

We found that other special 
apparatus beside automatic radiator 
traps were required. 

We developed means of regu- 
lating and automatically controlling 




JOHN WANAMAKER (OLD STORE). PHILADELPHIA. PA. 
Webster Vacuum System installed in 18% 

mer/sT T li? SSS " D ° W , b * ** twelve-story Depart- 

men. Store wh.ch ohn W.nam.kcr fa* m 1904. at wruch Ume ZTwZta 
Astern was again selected. 
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SILK EXCHANGE BUILDING, NEW YORK 

Webster Vacuum System installed in 1896 



We found that in extended 
heating systems there was need of 
controlling the degree of vacuum in 
various branch lines from the central 
exhausting apparatus, in order to 
insure a thorough and well-balanced 
circulation of steam throughout all 
parts of the system. We developed 
and patented special methods and 
apparatus to correct this trouble. 

Our experience has taught us 
one thing above all others : that the 
owner or user of the heating sys- 
tem expects results. If one device is 
efficient and another fails, the heat- 
ing plant cannot be called successful. 

From the first we have guaranteed Webster Systems as a whole. 
We have not been content with perfecting one device alone, as the best results 

are contingent upon all parts 
of the heating system working 
properly and in harmony. We 
have developed and improved 
the system in its entirety. 

In the early days of our 
business, there were no estab- 
lished principles of engineer- 
ing for vacuum systems. 
Everything was new. It was 
a new art. Necessity was 
often the mother of invention, 
both in the apparatus and in 

PALMER HOUSE. CHICAGO. ILL. .1 _^ f L^ J „ 1- . • 

ay/l. \/ «s«J , ;„ lAQs the method ot application. 

Webster Vacuum System installed in lOVD rT~ 
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ROSE BUILDING, CLEVELAND, OHIO 

Webster Vacuum System installed in 1899 



The traditions of heating prac- 
tice were found practically unusable ; 
so we blazed the trail, standardizing 
methods and principles after prac- 
tical test and experience. 

As we were called upon to 
guarantee the new method of heat- 
ing which we were exploiting and 
to "make good" when we failed, we 
were obliged to see that the system 
was properly designed, properly in- 
stalled and properly operated. 

It became necessary to build 
up an efficient sales-engineering or- 
ganization to assure proper attention 
to these points and to insure the 
owner that the Webster guarantee could be relied upon. 

Later, with the expiration of our earlier patents, came numerous 
apparatus manufacturers and 
valve merchants, whose main 
object was to find a market 
for their varied devices in the 
new field which, after the 
early and arduous develop- 
ment, had taken position as 
an important branch of en- 
gineering. 

These manufacturers, 
with few exceptions, over- 
looked the vital point that 
apparatus of itself would not 

make a highly successful catholic protectory for boys, fatland. pa. 

Webater Vacuum Syrtem instaJlcd in 1 900 
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heating system, however efficient the 
apparatus might be in its individual 
operation. 

The growth of the vacuum sys- 
tem principle has been remarkable. 
To-day its place, as the most eco- 
nomical and efficient method of 
heating extensive plants, is estab- 
lished. 

Despite the natural evolution of 
the business and the development of 
competition in varied form, the Web- 
ster Policy remains as established so 
many years ago. 

Our organization and facilities 
are directed toward final results — an 
"Insurance Policy " of successful 
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MARLBOROUGH HOTEL. ATLANTIC CITY. N. J. 
Webster Vacuum System installed in 1 902 

When the handsome Marlborough-Blenheim Hotel was built in 1903, 
the same interests, the Webster System was again adopted. 



by 



BOWLING GREEN BUILDING. NEW YORK 

Webster Vacuum System installed in 1900 



operation to the owner or user. 

We are often asked by our 
old friends and customers to 
give instruction to their opera- 
ting engineers or to advise 
whether changes from the 
original installations or exten- 
sions thereto can be made in 
harmony with the original 
idea. Our organization is 
competent for this purpose. 

During the past twenty- 
eight years the field of con- 
sulting and professional en- 
gineering has also developed. 
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In the early days there were 
few professional consulting or 
heating engineers. To-day 
there are many who are well 
qualified to design vacuum 
heating systems along lines 
that, with proper and efficient 
apparatus and with careful 
attention to installation, will 
be successful. 

To such engineers and 
to others who design heating 
plants we offer the co-opera- 
tion of the highly specialized 
experience of our organization, not only in the help that we can give them 
in the problems that are peculiar to each plant, but keeping in touch with 
the work of installation, through our branch offices to aid in the final results. 

The architect, engineer, contractor and owner are assured of satisfaction 
by the Webster "Insurance Policy" which is a part of each Webster contract. 

Webster Appliances to-day include a full line of vacuum heating 
specialties to meet all conditions. 

Webster Organization Methods insure proper installation of Webster 

Appliances. 




t 



ST. FRANCIS HOTEL, SAN FRANCISCO, CAL. 
Webster Vacuum System installed in 1 902 




WARREN WEBSTER & CO., CAMDEN, N.J. 



VACUUM 

SURROUNDING the earth is a great body of atmosphere ( or plain 
air, if one prefers to call it that) some forty miles in thickness or 
depth. We breathe it, we live in it, but we are not aware that it is 
a potential force until we take it away. 

If we move to a mountain height or to an elevation three or four 
thousand feet above sea level, we experience the sensation of breathing 
" rarefied " air. A portion of the weight of the atmosphere has been " taken 
away." The air is "lighter" and we must breathe somewhat more rapidly 
to supply our lungs with the same amount of oxygen as at sea level. 

Atmospheric pressure, or the weight of the air, is expressed in pounds 
per square inch. At sea level it is about 14.7 pounds. 

Vacuum, or the removal of atmospheric pressure, is expressed in 
inches of mercury column ; a column of mercury 30 inches high weighs 
as much as a column of equal cross section of atmospheric air at the sea 
level. 

A partial vacuum of "two inches" is therefore equal to a reduction of 
about one pound to the square inch atmospheric pressure. 

Perfect vacuum is not obtainable, but " partial " vacuum can be and is 
applied to many uses, to increase efficiency, to decrease work and effort and 
consequent cost, and in adding to comfort and convenience. 

Sugar refineries use " vacuum " pans for boiling the syrup, because of 
the low boiling point of liquids under vacuum. 

The "vacuum cleaner" is a more recent aspirant for honors in the 
field of vacuum utilities. 

Partial vacuum, by means of condensing apparatus, has long been used 
to increase the effectiveness of steam engines and decrease the cost of 
producing power per " horse power " by removing the pressure on the 
discharge side of the piston. To this principle, as applied in the Webster 
Vacuum System, is attributable a large part of the economy effected. 
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The application of vacuum to steam heating is not new or untried. In 
its present highly successful state of development it is the result of thirty 
years of study, growth and experience, with more than twenty-eight years 

of which we have been intimately associated. 

Our experience in this field covers over 9,000 successful heating 

plants. 




' THE STORY THE GAUGES TELL" 

At the Great Northern Railway Station. Minneapolis. Minn., exhaust steam is circulated for heating at a 
pressure less than that of the atmosphere on the supply side of the radiators, the 
heating system acting as a surface condenser with a consequent 
increase in economy in the operation of the engines. 



AGE 
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THE DISADVANTAGES OF OLDER 

METHODS 

FOR years it was thought necessary in heating practice to employ steam 
at a pressure much higher than that of the atmosphere, necessitating 
the use of steam direct from high pressure boilers, little attempt being 
made to utilize the vast amount of waste heat in the exhaust from engines. 

In such methods of steam circulation the condensed steam had to fall 
or flow by gravity to the lowest point in the system, from whence the hot 
return water was frequently wasted to the sewer, when means were not 
readily available for discharging it into the boilers against the boiler pressure. 

Sometimes a system of two pipes was employed, one to convey the 
steam to the heating surface, the other to carry away the products of 
condensation. 

Subsequently a single pipe of larger size was made to do double duty 
in an effort to minimize the initial cost. The condensation then had to fall 
or flow in the same piping against the advancing current of steam. 

The inherent difficulties, inefficiencies, and discomforts of such 
methods of steam circulation were frequently the bane of ones existence: 

1 . Circulation would be imperfect. Some parts of the building or 
plant — usually those nearest the source of steam supply — would get plenty 
of heat, often would get too much, as the heat could not be controlled ; 
while steam could be circulated to certain distant points only with increased 
pressure. 

2. Loud noises would accompany the effort to make the steam flow 
through the piping. The air and gases confined in the system would find 
opportunity for lodgment at every turn in the piping and in the interior 
of the radiators ; and the condensed steam would collect at every sag of the 
piping or in every line improperly graded, and in the radiators. These accu- 
mulations would resent the advance of steam and could be driven out only with 
that nerve-racking pandemonium of sound known as " water-hammer." 



I 
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3. Air-binding— the accumulation of air as described— would greatly 
decrease the heating efficiency of the radiators. Sometimes, and very 
often when heat was most urgently needed, it could not be had at all 
in certain spaces, due to these air-bound radiators, since the steam would 
follow the path of least resistance and go to other parts of the system, where 
for the moment the cushions of air were not so prevalent. 

When air-valves were used to overcome this difficulty they would 
frequently fail to "work" properly, or when they did work the accompany- 
ing whistling, wheezing and spluttering, and ejection of noxious odors into 
the rooms, were almost as objectionable as the evils they were designed to 
counteract. 

4. The degree of heating was absolutely beyond control. Even with 
systems where more care and time and money were spent in the design and 

installation, so that some of the 
inherent defects were removed or 
at least palliated, it was impossible 
to get as little or as much heat as 
one wanted. It was a case of 
" take all or take none." 

In the one-pipe systems the 
single opening into the radiator 
had to serve to let the steam in 
and the water out. If one tried 
to throttle the radiator valve, the 
result was much noise, but no 
heat. 

With two-pipe systems, both 
valves had to be opened wide to 
get heat, and both shut tightly 
when no heat was needed. 

With the supply valve shut 
fully or partially shut and the re- 




ILLI STRATINC ONE OF THE DEFECTS OF 
OLD-FASHIONED HEATING SYSTEMS 
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turn valve fully open, the 
radiator would heat back- 
wards, since steam would 
always be present in the 
return piping. There was 
nothing to check it. 

With the return valve 
partially or fully shut and 
the supply valve wide open, 
the water would flow back 
into the supply piping with 
accompanying noise, and 
the system would become of 
the one-pipe variety, without 
having been designed as 
such. 

5. When attempts were made to utilize that waste by-product- 
exhaust steam— the pressure necessary to circulate steam for heating 
became a direct tax on the boiler, as it created back pressure on the 
engines, to which, in most cases, was directly traceable the increase in fuel 
consumption during the winter months. 




TWO VALVES TO MANIPULATE ON EACH RADIATOR 
WITH TWO-PIPE GRAVITY SYSTEMS 



NOTICE 

TO SHUT OFF STEAM, turn 
BOTH Valves to the RIGHT 
until perfectly tight. 

TO LET ON STEAM, turn BOTH 
Valves to the LEFT several times. 

By complying with these instruc- 
tions, you will save our Ceilings 
from being damaged by overflow 
of water from the Radiators. 



REPRODUCTION OF INSTRUCTION CARD USED IN AN OLD 
HOTEL HEATED BY THE TWO-PIPE GRAVITY SYSTEM 



HE WEBSTER VACUUM SYSTEM OF STEAM HEATING 



Gravity and back-pressure systems have improved with the course of 
time. That is, natural evolution and development have led to improvements 
in design, but these improved forms have simply cured the troubles which 
were the result of poor design and installation. The inherent defects, how- 
ever, still remain, and there are comparatively few instances where it cannot 
be conclusively proved that the vacuum system is more economical, more 
efficient, more easily controlled, and more nearly perfect in comfort and 
convenience than gravity and back-pressure systems, especially when 
exhaust steam is to be utilized in a combination heating and power plant. 

A " properly designed " back-pressure system frequently costs more to 
install than an efficient and economical vacuum system. 

This is so well recognized to-day by leading architects and engineers 
and discriminating owners, that a vacuum system is the rule rather than the 
exception, and this tendency towards vacuum systems for utilizing exhaust 
steam will increase as time goes on. 

The Webster Vacuum System, not only by reason of its priority as the 
first successful vacuum system, but because it has been kept in the lead due 
to the development of apparatus and methods, is justly entitled to more 

than ordinary consideration. 
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THE APPLICATION OF VACUUM TO 
STEAM HEATING 

SOMETIMES it is erroneously argued that it is very expensive to 
produce vacuum to aid in steam circulation through the use of a 
vacuum pump. 

When the system is properly designed, with return lines graded so 
that the condensation flows naturally back to the vacuum pump, with 
efficient apparatus installed at the proper points, the pump can be of relatively 
small size, as it has little to do beside partially exhausting the air from the 
piping and radiators, to establish a lower pressure on the return side of the 
system. 

This removal of air once accomplished, the pump has only to handle 
the condensation and entrained air; the steam condensing in the radiation 
produces the necessary vacuum to induce a further supply of steam to the 
heating units. 

It is only when the physical conditions of the plant make it necessary to 
have drainage points below the level of the suction inlet of the pump 
that it is required to M lift " the condensation or return water. 

As the steam used to actuate the pump is afterwards utilized for 
heating, with its value impaired only a few per cent., the pump becomes a 
highly efficient power unit. 



I i 
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CROWN CORK AND SEAL COMPANY. BALTIMORE. MD. 
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THE ADVANTAGES OF THE WEBSTER 
VACUUM SYSTEM 

THE advantages to be derived from the installation of the Webster 
Vacuum System are many : 

1 . The circulation of steam is quick, positive and uniform. All 
surfaces are heated in a relatively short space of time after steam is turned 
into the system. 

2. Water-hammering in the piping is 44 unheard of H in a properly 
installed Webster System, due to the continuous relief of air and the 
positive removal of the products of condensation. 

3. The radiators are maintained at 100 per cent, heating efficiency, 
due to the removal of air and water, but this result, with a vacuum system, 
depends not only upon proper design of the system as a whole, but upon 
careful selection of the type of automatic radiator trap. 

The absence of air-valves on the radiators eliminates one of the most 
annoying features of a steam-heating system. 

4. The control of the Webster Vacuum System is perfect, as there is 
but one valve to be manipulated in admitting steam to the radiator, and 
the quantity of steam admitted can be varied at will to suit the occupant 
of the room, with consequent saving in fuel when live steam is used. 

With the Webster Modulation Inlet Valve, hereinafter described, the 
feature of modulation of temperature can be carried to a degree of excel- 
lence that is remarkable. 

5. Saving in operating cost is accomplished with the Webster Vacuum 
System partially by eliminating back pressure upon steam engines. This 
either saves directly in fuel cost or permits the engine to do more work 
at the same expenditure of fuel. The cost or loss due to back-pressure is 
explained on page 30. 

Another and very important saving is effected through the ability, 
during mild weather, when the demands for heating are slight, to distribute 
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a relatively small volume of steam throughout the system as needed, with 
a pressure at, or even slightly below, that of the atmosphere. 

This small volume of steam could not be thoroughly distributed except 

when the vacuum system principle is employed. 

In this country mild weather constitutes about 75 per cent, of each 
heating season, " moderately M cold weather about 20 per cent., and only 
5 per cent, can be classified as 44 severely " cold. 

The savings which have been accomplished by changing ordinary 
back-pressure heating systems to the Webster Vacuum System have been 
so marked that plant-owners who have been operating upon this old- 
fashioned, wasteful basis can scarcely find any single investment that will 
yield so great a return in dollars and cents. 

Still greater savings are obtained in changing from an ordinary live 
steam-heating system to the Webster Vacuum System utilizing the avail- 
able exhaust steam. 

The early development of the Webster System was largely in remod- 
elled heating plants, because owners of new buildings and plants were at 
that time skeptical. They had to be convinced by something more tangible 

than theory. 

Owners of existing heating plants, on the other hand, knew their 
operating conditions and costs, and were willing to pay for an improve- 
ment if it 44 made good." Hundreds of plants were changed over on this 

basis. 

It is to the success of these early 44 changed-over " heating plants that 
the present recognition of the Webster System as a fuel-saving institution 
is largely due. Owners of new plants were more quickly convinced that 
they were making no mistake— in selecting the Webster System— when 
they had opportunity to investigate the records of these 44 before-and-after " 
performances. 

Other savings which contribute to the return which a Webster System 

brings upon the investment are: 
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The saving of fuel due to utilizing the condensation as part of the 
boiler feed. In some cases little new or make-up water is needed. 

The return water, being practically distilled, is in a highly fit state for 
the boilers, as Webster Oil Separators remove the cylinder lubricant before 
the exhaust steam goes into the heating system. 

Frequently when a new building is added to a plant, a change of the 
whole heating installation to the Webster System will not only show 
economy in the old plant, but will permit the new building to be heated 
without increased fuel cost, due to the more perfect circulation and distribu- 
tion of the steam. 

To the above-mentioned advantages of the Webster System may be 
added comfort and convenience. 

While it is difficult to measure these in dollars and cents, they neverthe- 
less contribute to a saving in time and increased efficiency. More and better 
work will be obtained from the occupants of buildings properly heated, and 
these advantages, therefore, add to the general feeling of satisfaction that the 
selection of the Webster System was wisely made. 

The Webster Vacuum System has been foremost in all the development 
that has taken place. 

The advantages of the Webster System are relatively greater to-day 
because of the perfection of apparatus and details which have followed the 
development of the art. 

During our twenty-eight years of experience in dealing with all phases 
of the business, we have acquired a knowledge of conditions that enables 
us to guarantee with certainty the operation of Webster Systems — a guarantee 
that is virtually an " insurance policy." 

Our experience, our highly-specialized knowledge, our trained organi- 
zation, with offices in the principal cities, are at the command of archi- 
tects, engineers, owners and the trade generally, who may wish us to 
co-operate with them in the design or installation of the Webster Vacuum 
System. 
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THE DESIGN AND INSTALLATION OF 
THE WEBSTER VACUUM SYSTEM 

WHILE much has been published regarding the design of vacuum 
heating systems, the subject has been treated largely from the 

theoretical viewpoint. 

Our broad and varied experience in the development of this art from 
its earliest stages, when there were no established rules to follow, has been 
along practical as well as theoretical lines, as we were vitally concerned in 
the complete success of this system of heating. 

The necessity of following the progress of the work before, during and 
after installation has brought us into such close touch with the results 
secured, that we have been able to evolve definite rules and procedures for 
the design of such systems, and measures to overcome difficulties in 
installation. 

During these years we have assembled a vast amount of information 
and data. It is manifestly impossible to publish this information in such 
form as to readily be usable, in view of the modifying conditions which 
affect the application of definite rules to all cases. Nevertheless, we desire 
to bring to the attention of professional and practical engineers some of the 
more salient points to be observed in the design of vacuum heating systems. 
1 he more common errors, which we hope in this way to obviate, are the 
resuh not so much of misunderstanding of the fundamental principles 
T A n ^ aPPreciad0n ° f the P-ucal points that must be 

th 7 TV"! ^ UP m l0g,Cal SeqUenCe the main P°f*< bating to 

the design of the Webster Vacuum System. 

HEATING MEDIUM. The first subject for consideration is the 

haracter of the heating medium-whether exhaust or live steam, or a 

combination of both. 

should e t SUS ' S ' eam !T en8meS °' aUX ' l,ari " ls <° b " as i. 

it :r ve ; Tt t prov,sion must b = " — *« 

entrained oil and cylinder condensate. 
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OIL SEPARATOR AND GREASE TRAP.— We show herewith a 
typical method of draining the Webster Oil Separator. 

This method is more advantageous than the loop- 
seal sometimes used, as the trap permits greater head 
for the discharge of the oily condensate. This head is 
necessary to overcome the effect of any minus pressure 
that may exist at times in the exhaust main, and 
cannot usually be secured with the ordinary loop- 
seal owing to space limitations. 

The trap should be placed at least six feet below 
the separator. If space is lacking to place the trap the 
proper distance below the oil separator, the problem 
requires special treatment and apparatus. 

Typical method of draining Web- 
ster Oil Separator through a 

PRESSURE REDUCING VALVE.— A preSSUre Webster Grease Trap 

reducing valve is essential to insure the success of the system. It is designed 
to automatically admit live steam at reduced pressure into the supply mains, 
at times when the amount of exhaust steam is insufficient. 

The pressure reducing valve used should be of the type especially 
adapted to vacuum system service, which means that the diaphragm should 
be of ample area to secure sensitive operation. 

It is our practice, based upon experience, in the case of boiler pressures 
above 1 25 pounds, to "step down" the pressure through two reducing valves 
rather than to make the full reduction with a single valve. This insures 
more accurate regulation and decreases repair cost. 

RADIATION. — Before the supply and return piping can be properly 
sized and arranged, the amount of heat loss should be carefully computed 
for the various rooms and compartments. We have found the method of 
calculation based upon heat loss factors for various types and thicknesses 
of exposed surfaces to be most satisfactory. Experiments have been made 
by various authorities to determine these factors, and a number of tables 
have been published. These tables apply to any type of heating system. 
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In apportioning the amount and selecting the types of radiation for 
the various spaces to be heated, other factors should be considered. 

The rate of condensation varies not only with the type of radiation, but 
with its location and use. Ordinary cast-iron loop pattern radiators are most 
frequently used, except in factories, large warerooms, etc., where cast-iron 
wall radiators or ordinary pipe coils 
may be more applicable. Our tables 
of radiator tappings are so arranged 
that due allowance may be made for 
the varying condensation factors. 
When the riser connections are made 
above the floor line, it is advisable to 
place the radiators so as to secure 

proper grading of SUpply and return Showin * ™diator connections-steam type with bottom- 
f connected supply valve, and hot-water type with t OD con 

run-outs from radiators to risers. This nec ^ ed . w f> ster L Modu '*tion v a ive. Note that the lateral" 

■ 15 grades back to the ri8e r. for relief of condensation 

may be accomplished by "high-leg" rachators or by radiators set on pedestals 
RADIATOR TAPPINGS.— Having carefully calculated the amount of 

rad.atmg surface reouned in the various rooms and compartments, the next 
step should be to determine the sizes of supply and return tappings. 

The tables here presented are based upon our long practical experience. 

Thev h U th9t ^ ^ to vacuum systems only. 

They should not be used with other types of low pressure steam systems 




ATMOSPHERIC 
PRESSURE 
AT SUPPLY 



2 VACUUM 
N RETURN 
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Cast I ron Radiator Tappings 



Square feet of direct 
radiating surface con- 
densing normally not 
to exceed '4 pound per 
square foot per hour 

1-25 

26-50 

51-100 
101-175 
176 and over 



Normal maximum 
pounds of conden- 
sation per hour 

7 
13 
25 
44 
75 



Pipe size of supply 
tapping; customary 
practice followed by 
engineers when ordi- 
nary radiator valves 
are used 



IK 



Supply tapping when 
the Webster Modula- 
tion Valve is used 



X 
X 
X 
X-\ 
1 



Note: V" Webster Modulation Valve is used for radiators up to 150 square feet; 
square feet, with interchangeable "Modulation" sleeves to secure throttling control. 



Pipe size of return 
tapping 

K 
K 
X 
l A 
X 

above 150 



Square feet of direct 
radiating surface con- 
densing normally not 
to exceed '4 pound per 
square foot per hour 

42 

84 
146 
250 
528 
924 



Pipe Coil Tappings 



Normal maximum 
pounds of conden- 
sation per hour 

13 

25 

44 

75 
158 
277 



Pipe size of supply 
tapping 

k 

1 

ik 

IK 
2 

2K 



Pipe size of return 
tapping 

X 
l A 



When the radiators are located so that a higher condensation rate will 
be secured, base the sizes of tappings upon the condensation rate and not 
upon the size of the radiator. 

The condensation rate of wall radiators is approximately 0.3 pound. 

Direct-indirect radiators will condense at least 33 per cent, more than 
direct radiators. 

Fan heaters are referred to under a separate heading on page 27. 

Run-outs. When horizontal supply run-outs above floor level from 
risers to radiators are more than three or four feet in length, they should be 
made at least one size larger than the radiator supply tappings. When 
supply run-outs have to be laid for some distance, practically level under 
finished floors, these run-outs must be made of such size that the velocity of 
steam in opposite direction to flow of condensation will not prevent the 
latter from flowing back to the main. 

It is good practice to make the return run-outs from radiators to 
risers not smaller than three-quarters inch, even when the radiator return 
tapping is one-half inch, as the larger pipe is not so likely to become 
distorted, sagged or clogged. 
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Pipe Coil Connections.— We illustrate a number of methods of arrang- 
ing the supply and return connections, in order to secure uniform, quick and 
complete removal of air and condensation from pipe coils. 




When the • harp" coil has but a few pipes, a simple 
supply connection, as shown, should be made. 




^ r i? P J| method ° f makin * supply connections to "harp" 
the coil 8,Ze ^ m8Ure SUPP V ° f Steam l ° Cach Pipe ^ n 




WEBSTER 
DIRT STRAINER 
WEBSTER 

RADIATOR TRAP 

/ 



Method of making single-return connections on small 
manifold coils. 




Supply connections to manifold coil 




WEBSTER 
DIRT STRAINER 
WEBSTER 
RADIATOR TRAP 



WEBSTER 
RADIATOR TRAP" 

WEBSTER ^X^sfY" 
DIRT STRAINER -[j 

and ELXfSZ&JtVZZZ rem ° Val °' a " 
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Cast Iron 
Blast 
Heater 



Fan Heater Tappings and Connections. — The heaters used in 
connection with fans are of special design. Both the cast iron and 
pipe coil types are arranged with spaces through ^ 
which the air to be heated is moved by the jj}}^ 
fans. 

It is of particular importance to carefully sylphon 

AIRLINE 

compute the condensation rate in determining VALVES 
the size of supply and return tappings and 
connections. 

It is desirable in all cases, and when back 
pressure must be considered, it is essential, to 

carry in all heater 



WEBSTER 
J BLAST 
- - TRAPS 



Steam Supply Connections 

~-Cast Iron 
Blast 
Heater 



WEBSTER 
DIRT STRAINERS ~ ~ 

Vacuum 

Return 

Line 0 




Provide 
18 Head 
on Check 
Valves 



WEBSTER ' 
DIRT STRAINER 

WEBSTER 

HEAVY DUTY TRAP 

Vacuum Return Line— ^! 

A method of handling the condensation 
through one Webster Heavy Duty Trap 
and the air through separate Webster 
Sylphon Air Line Valves. 



Sections the Same The usual , arrangement when the groups 

are too wide to remove the air and conden- 
. . 1 r sation at one end. 

initial pressure or 

steam and degree of vacuum as in the direct 
radiation. 

Care must therefore be taken, in the sizing 
of inlet connections, to provide against pressure 
loss, and this in some cases may affect the 
arrangement of the connections in order to 
make certain that all parts of the heater will 
be supplied with a sufficient quantity of 
steam. 

Having determined 



the probable maximum Supply 
condensation rate of each successive heater group, 
the sizes of supply connections can be deter- 
mined from the table on page 29. 

The fan heaters may be arranged and grouped 
in many varied ways. The several methods of 
return connections shown are intended as a 
general guide. 



Cast Iron 
t Blast 
Heater 




WEBSTER x 
DIRT STRAINERS 
Vacuum 
Return Line 



A common arrangement possible when 
the groups are not too wide. 
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Size of Pipe 


From lineal feet 
to square feet 


From square feet 
to lineal feet 


Size of Pipe 


^-inch 


.275 


3.637 


4K-inch 


1 " 


.334 


2.994 


5 " 


\H u 


.434 


2.3 


6 " 


IX - 


.479 


2.012 


7 " 


2 " 


.621 


1.61 


8 " 


2K " 


.752 


1.33 


9 " 


3 " 


.916 


1.09 


10 » 


y/2 " 


1.047 


.955 


12 " 


4 " 


1.179 


.848 





Factors to Convert Lineal Feet of Pipe to Square Feet of 
Surface, and Vice Versa 

From lineal feet From square feet 
to square feet to lineal feet 

1.309 .764 
159 .629 
1.733 .577 
1-996 .501 
2.259 .443 
2.544 .394 
2.817 .355 
3.344 .299 

SIZING, ARRANGEMENT AND LOCATION OF PIPING.— The 

design of the piping system requires the greatest care and consideration. It 
is at this point that practical experience must blend with theoretical 
knowledge, and for this reason, perhaps, there is little to be found in text 

books adquately covering the subject. 

The Webster practice, as here shown, is the result of long experience 
and the correction of difficulties that have occurred when other methods 

have been followed. 

PROPORTIONING STEAM SUPPLY LINES.-ln proport.oning 

steam supply lines, the permissible initial pressure and drop in pressure 

must be taken into consideration. 

It is usually advisable to maintain the pressure at the farthest radiator 
at or above that of the atmosphere, ,n order to prevent the leakage of air 
mto the system of supply p ip ing> through stumng . boxes> ^ whjch ^ 

would occur should a minus pressure or pressure less than that of the 

atmosphere exist therein. 

svs t eI' ,h „r a K d T " PreSSUre °' °" e P ° Und a " ini,ial ■«•— ■ <" 
111:. PreSSUre UP °" ^ — °' °- PO-nd should be 

pressure wjl be less ,ba„ one pound (,f atmospheric pressor is 2 be 
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maintained at the farthest radiator) and the supply piping must be more 
liberally proportioned. 

The following table, commonly known as the "one pound uniform 
drop" table, gives the theoretical capacities of various sizes of straight, 
smooth pipe, carrying steam in different lengths of run, with one pound 
drop from 16 pounds absolute pressure. In practice it is fhriMhlc to 
reduce these capacities at least 25 per cent, to allow fa initial velocity, 
bends and roughness due to fittings, ell 

Theoretical u One Pound Uniform Drop" Table 



LENGTH OF RUNS IN FEET 







200 


300 


4)i) 


500 


750 


100) 


1250 


1500 


2000 


2500 


3000 


Diamctrr 


Actual 
























of 


Imidc 








P(H \[)s <>! Ml \\l 11 K H< >l K 








P.pc 


I )i.imrtcr 
























2" 


2 067" 


275 


224 




















9A n 


2 468" 


442 


361 




















3" 


3 067" 


784 


64C 


)")4 


















%" 


3 548" 


1145 


93) 


810 


















4" 


4 026" 


1595 


1303 


1131 


KM)9 
















4«/ 2 M 
5" 


4 508" 


2129 


17 38 


1505 


1346 


1099 














I 045" 


2835 


2315 


] KM 


1793 


1464 


1268 


1134 










b" 


6 065" 


4577 


3737 


32 37 


MS 


2364 


2057 


1831 


1671 


1447 






7" 


7 023" 


6671 


5447 


4717 


4219 


U4> 


298 3 


Mil 


24)6 


2109 


\m 


1722 


8" 


7 981" 


9276 


7574 


6559 


)867 


171 1 


4148 


3710 


3 387 


29)5 


262) 


2395 


9" 


8 937" 


12410 


101 33 


8775 


7848 


604 8 


5550 




45)1 


3924 


3510 


3204 


10" 


10 018" 


16672 


13612 


11789 


10)44 




7456 


6669 


6087 


5272 


4716 


4304 


12" 


12 (Ml" 


26309 


11*0 


18602 


166 39 


13585 


11765 


10523 


9606 


8)19 


7441 


6792 


14" 


13 25" 








21394 


17461) 


15120 


1)525 


12346 


10692 


956) 


87)0 


15" 


14 25" 








25611 


20977 


18165 


16249 


14*3) 


12846 


urn 


10488 


16" 


15 25" 








30371 


MM 


2'6l6 


19336 


17691 


15286 


13672 


12481 



In the use of the above table, the length of run should DC considered as 
the distance along the supply line between the most distant hftlflg unit and 
the source of steam supply. 

When proper precaution is taken to make the piping ti^'ht. it is frasiblr 
to operate the system at a minus pressure, with accruing advantages, as 
explained on page 20. This is especially advantageous in certain classes 
of turbine work. 

We have endeavored to show graphically, in the diagrams on page 16, 
the effect of back pressure. The two indicator diagrams are based upon 
the same boiler pressure and effective area, with and without back pressure. 
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Effect of Back Pressure. — Whenever exhaust steam is used for 
heating purposes at pressures above that of the atmosphere, additional work 
must be done and more steam consumed by the engine. The additional 
work done is substantially equal to the back pressure divided by the mean 
effective pressure. The additional steam consumed for power and heating, 
due to back pressure, depends upon the relation of a number of factors 
and varies with every combination of factors. 

Claims of economical benefit, based upon percentage tables, are mis- 
leading and inaccurate. To arrive at a reasonable approximation, it is 
necessary to have the following factors: 

Type and size of engine, 

Power load required, 

Heating load, and 

Maximum boiler pressure. 

Back pressure upon compound engines and turbines adds to their steam 
consumption approximately two and one-half to three per cent, per pound 
of back pressure. With simple reciprocating engines, the increased steam 
consumption is one and one-half to two and one-half per cent, under favor- 
able conditions, and much more if the proportion of factors is unfavorable. 

In the event that the disadvantages of back pressure do not require to 
be considered, as in cases where live steam only is to be used for heating, 
the sizes of the supply lines may be based upon a greater drop in pressure 
than is commonly permissible in exhaust steam heating. This means 
smaller pipes. 

Proportioning Risers. — Up-feed supply risers can be proportioned upon 

practically the same basis as horizontal branches or run-outs in which the 
condensation flows back against the current of steam. Down-feed risers 
have greater capacity than up-feed risers, and can be proportioned on the 
same basis as horizontal mains. 

In the case of long horizontal connections from mains to risers, when 
the condensation has to flow in the direction contrary to the flow of steam, 
it is advisable to make each branch at least one size larger than the riser. 
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Arrangement and Location of Supply Piping 

and location of piping naturally depends 
upon the design of the building and the 
structural conditions encountered. 

There are two general methods in 
use, the up-feed and down-feed systems. 

Some of the diagrams we have shown 
are equally suitable (with slight changes) 
for either up-feed or down-feed systems. 



-The arrangement 




WEBSTER 
DIRT STRAINER 

V 



WEBSTER 
SYLPHON 
TRAP 

j 




Cooling Surface 



Method of dripping the supply lines where they rise or 
reduce in size. The drip is taken into the top of the 
vacuum return line. Note that the cooling leg is pro- 
vided in a horizontal length of pipe. This method 
may be followed when it is impossible to provide a 
vertical cooling leg. 



The Up-Feed System. — The most common arrangement is the up- 
feed system of risers, locating the supply mains in the basement. 

Where conditions require that the main be run centrally with lateral 
branches of considerable length, it is customary to drip these branches at 
the base of each riser. 



Supply 
Riser 




Dirt 
Pocket 



n 
t 

Vacuum 
Return 
a Main 





WEBSTERLJC 
DIRT STRAINER 



WEBSTER 
DRIP TRAP 



WEBSTER 
SYLPHON 
TRAP 

Diagram at the left illustrates method of dripping supply risers through Webster Sylphon Trap into vacuum return line, the 
vertical leg acting both as cooling surface and dirt pocket. When it is impossible to provide adequate cooling surface as shown, 
and in the other speciil conditions, the risers may be dripped through another type of Webster Drip Trap, using in each case a 
Webster Dirt Strainer, arranged as shown at the right. 
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The removal of condensation at these points is accomplished either 
through individual traps discharging into the vacuum return line, or by 
combining these drips into a separate drip line. When the latter method is 
used, the condensation is discharged into the vacuum return line through a 
Heavy Duty Water Line Trap, or it may often be discharged (with proper 
provision for seal) directly into a Webster Feed Water Heater. 

Where it is possible to run supply mains near the walls with short 
run-outs to the risers, pitching back to the mains, the latter may be 
drained at intervals through suitable Webster Traps into the vacuum 
return lines. 

The Down-Feed System. — It is frequently better engineering practice 
to use the down-feed system. This method is preferable in high buildings, 
especially when the main exhaust pipe leads to the roof. This pipe may be 
used as the main supply riser at no additional cost of installation. In such 
case, the back pressure valve is located at or near the top of the main riser, 
below which a branch is taken off to feed a system of distributing mains to 
supply the down-feed risers. 

This method of piping avoids the use of large risers through the lower 
floors where it is often difficult to conceal 
them, and is a further advantage when the 
basement space is valuable as it eliminates 
large and unsightly piping from finished 
basement rooms. 

With the down-feed system of piping 
the distribution of steam is equalized. The 
radiators on the lower floors are farthest from 
the source of steam supply, but being closer 
to the vacuum pump, are favored with a 
greater degree of vacuum. 

It is common practice in high buildings 
heated by the down-feed system, to heat the 

main floor by a separate up-feed system. The Down-Feed s y ,tem of Piping 







ui Hi ul tu 
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Main 
-Up-feed 
Supply 
Riser 



WEBSTER 

DIRT 
STRAINER 

/ 



WEBSTER 
HEAVY DUTY 
TRAP 




Dripping ehe Main Up-Feed Supply Riser 



In the down-feed system, the risers may be individually dripped through 
Webster Traps, or the drips may be combined into a separate drip line and 
discharged through a Webster Heavy Duty Trap, into the vacuum return 
line; or the separate drip line may be discharged through a seal directly into 
a Webster Feed Water Heater, or into a vented tank ; following, in each case, 
the same detail of arrangement as described 
and shown in connection with the up-feed 
system. 

The main supply riser should be dripped 
through a suitable Webster Drip Trap, or 
when there will be considerable condensation 
through a Webster Heavy Duty Trap, into t 
the vacuum return line. 

When the radiators on the main floor are 
fed directly from a basement main, the method 
of dripping the main at intervals, as described for tk„ f J 
should be followed. ^ Uf>feed SyStem ' 

Proportioning Vacuum Return Lines.-So much depends upon local 
ond.t.ons that* - difficult to apply definite rules to the sLng of vacuum 

Tno sa ; gaS6S K r0 7 h W,ZOntal malnS ^ b — has, * 

Lsl ne P T h Ce CPendenCe UP ° n ^ — d - 

a on Jen the n ~ ^ ^ ^ t0 ^ the conden- 

a tl on when the honzontal p lpmg ia partialIy fu „ ^ 

he Plping of such s nd so gmded ^ ^ e to h ve 

to the greatest extent by the gravity flow of condensation 

-ughout the sU: by^e ^3^^ ^ ^ 

High vacuum entails waste Tk^f l- i 
earned unnecessarily to move l e 7 § r sh ° U ' d n0t be 
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The size of vacuum return piping is affected by the amount of vapor 
to be handled, but with the efficient devices used with the Webster System 
to trap the steam, the amount of vapor in the return piping will be limited 
to that which is generated by re-evaporation, which will be dependent upon 
the temperature of the condensation and the degree of vacuum carried at 
the vacuum pump. 

In gravity systems the returns are filled with steam, while in vacuum 
system, with efficient traps, they are not so filled. For this reason it is 
frequently possible to omit the cost of covering vacuum returns. 

Assuming the supply piping to have been correctly proportioned, a 
perfectly safe approximate rule is to make the diameter of the horizontal 
vacuum return line not less than one-half the diameter of the corresponding 
supply line, for supply lines of 4-inch and under, while for larger supplies 
the proportion may be reduced until with a 1 2-inch supply line, for example, 
a 4-inch return (12 x J^Q would be ample under favorable conditions. In 
no case should a horizontal return pipe less than three-quarters inch in size 
be used for more than one radiator. 

Return risers can be made proportionately smaller than horizontal 
return mains, since the risers are vertical, and the fall of condensation by 
gravity assists the flow. 

In very high buildings, where supply risers may be larger than two 
inches in diameter, a safe rule is to make the return riser one pipe size 
smaller than one-half the diameter of the corresponding supply riser, with 
three-quarters inch as the minimum size of return riser for all supply 
risers up to two-inch. For example, with a 3-inch supply riser use a 
1 ^4-inch return riser. 




- - 
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Arrangement and Location of Return Piping.-The arrangement of 

return piping is the same whether the up-feed or down-feed system of 
supply piping is used. 

Always grade in the direction of the flow of condensation. 

When the length of supply and return mains is sufficient to cause any 
cons,derable drop in pressure due to friction, it is advisable, wherever 
possible, to arrange the runs of supply and return piping so that the con- 
densate of steam from the main at points nearest the source of supply 




c^- I-.U ^ 



A ~ SUP " - - 

will enter the return at points furthest from the vacuum pump Also th > 
condensation of steam fmm t\> ■ , pump. Also that 

supply will enter the P ° mtS ^ — of 

secure similar results recommended to 

Points of this system. ap P hcatio " of the special 
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" Lifts 99 in Return Lines.— Lifts should be avoided whenever there is 
any possible way to arrange for gravity flow to the vacuum pump, as the 
lifting of condensation increases the work of the pump. 

It is possible to lift condensation 
by high vacuum provided the horizontal 
run grades to a well or Webster Lift 
Pocket, from which the condensation is 
lifted vertically to a higher level in 
"slugs" on the air-lift principle; the 
slugs being obtained by the use of a 
comparatively small diameter vertical 
return with its lower end submerged in 
the well below the level of the horizontal 
return which it drains. 

The diameter of the vertical return 
should be about one-half to one-third 
that of the horizontal return, being rela- 
tively smaller with high lifts. 

It is advisable to separate the lifts into " steps " when six feet or over, 
rather to make the total lift in one rise. This applies also to " drag lifts " 
where the condensation is to be lifted through a long upwardly-inclined 
return pipe. 



WEBSTER 

LIFT 
POCKET 

/ 



At the left is shown a "lifting pocket" made of a flanged 
tee. At the right a self-contained Webster 
Lift Pocket 



/ 



WEBSTER 
LIFT POCKET 



3 C 



WEBSTER 
LIFT POCKET 



/ 



WEBSTER 
LIFT POCKET 



To avoid making single high lifts they should be "stepped up" in series, as shown in this diagram 
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A variation of the lift principle is the method here shown, running the 
return piping under doorways or other obstructions, with an air line 
overhead. We have followed this method for over twenty years with success. 

GRADING OF MAINS.- Particular care must be exercised in the 
grading of mains, avoiding all pockets, except those purposely provided at 

drip points. 




Method of carrying ^rAine over doorway, and running 
return line below 




Several methods of making expansion loops 
in risers 



EXPANSION OF PIPING —Tk. i 
risers to r*Ai i L u I 6 SUpply and return run-outs from 

risers to radmtors should be installed with due reeard for ^ 

~ ^ undue and consequem ^ <* 

snou.d be eXPa " Si0n i0 '" ,S °' SUitabk ^ 

Me, spec.a, reonirerne ^1^'^ ^ ^ 

Webster Expansion jcn.s. made \ TT , P ™ P °" 
described on page 72 , are especiail, ad^t d ^ ^~ 
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HOT-WATER GENERATORS.— When exhaust steam, or steam at 
the same pressure as that which is used for heating, is utilized in heating hot 
water, the hot-water generators may be 
dripped into the vacuum return line 
through a suitable Webster Trap. 
When live steam is used at a higher 
pressure, the suggestions with refer- 
ence to high-pressure drips should be 
followed. 

HIGH - PRESSURE DRIPS.— 

Do not discharge high-pressure drips 

directly into the vacuum return line 

under any condition. 

It is best that such drips be discharged through a suitable high-pressure 

trap into a separate drip line and thence to a Webster Feed Water Heater, 

or a vented receiving tank. 

^Receiver 



-Hot-Water 
Generator 



WEBSTER 

DIRT 
STRAINER 

/ 



WEBSTER 
HEAVY DUTY 
/TRAP 



> 



a 




Dripping the Hot-Water Generator into the 
Vacuum Return Line 



, Low Pressure > 
QSteam Supply Main 

r ' 1 




jo 

Vacuum Return 
Main * 



WEBSTER 
SYLPHON TRAP 




When this is not practicable, positive provision must be made to cool 
the drips discharged from the high-pressure traps before they reach the 
vacuum return line, to avoid the excessive amount of vapor caused by the 
re-evaporation of a considerable part of this hot condensation. This vapor 
would very seriously affect the degree of vacuum in the return line. 

We illustrate a very good method which we recommend from experience. 
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EXHAUSTING APPARATUS. — The general subject of exhausting 

apparatus is covered on page 6 1 of this catalogue. 

We recommend the use of two vacuum pumps, each of ample capacity 
for the entire plant, so that either pump may be cleaned while the other is 

in operation. 

It is sometimes advisable, in very large installations, to use three pumps, 
any one of which will take care of half of the entire plant with the main 
return properly divided. Again, it is sometimes a good plan, in much larger 
installations, to take care of the fan-heaters with a separate set of pumps. 
We are glad to advise with regard to such problems. 
Power-Driven Pumps.- When power-driven pumps are necessary, the 
character of current and type of pump must be carefully considered. 

It is .mpossible, under many conditions, to provide a power-driven 
pump that will operate noiselessly, and when this type of pump must be 
used it should be located where the noise will not be objectionable. The 
entire apparatus, including pump and motor, should be mounted on com- 
pressed cork or other substance to reduce the amount of vibration that 
would be communicated through the foundations or piers of the building 
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the W ' th '\ P ° Wer - d " ven ^ -t is more difficult to control the speed of 
tne pump by the variations ,n the degree of vacuum in the return line, 
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It is also good practice to cross-connect the strainers, so that either 
strainer may be used with either pump (when there are two). In this 
manner the system may be kept in operation while the strainer is being 
cleaned, although the cleaning of the Webster Strainer, by reason of its 
design, is as a rule quickly done. 

The connection from the vacuum return line to the vacuum gauge 
should be taken from the side of the strainer furthest from the pump. 
Should the gauge show a diminution of vacuum, the inference would then 
be that the strainer requires cleaning. 

Air Separation. — It is of the utmost importance that proper air lib- 
erating surface be provided to separate the entrained air and gases from 
the condensation discharged by the vacuum pump. We have covered this 
subject fully in our chapter on Webster Air Separating Tanks (on page 
67), introducing the various special arrangements that may be used to 
meet the particular requirements of the system. 

When power-driven vacuum pumps are used, the special advantages 
of the Webster Hydro-Pneumatic Tank (see page 75) should be carefully 
considered, particularly its function of discharging the condensation into 
the boiler, thus eliminating the more costly installation of a power-driven 
boiler feed pump. (See conventional arrangement on page 74.) 

Webster Pres-Co Valve. — When low-pressure steam-driven vacuum 
pumps are adapted to the system, the Webster Pres-Co Valve, described 
on page 79, will be found especially desirable, introducing a number of 
unique features, which have been thoroughly proved in successful instal- 
lations under varying conditions. 




HAMPTON TERRACE, NORTH AUGUSTA. S. C. 
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THE WEBSTER APPLIANCES 

IT is because of the wide variety of apparatus from which selection is 
made to meet each individual condition, plus the "know how" of twenty- 
eight years' experience, that we are able to successfully meet the prob- 
lems and conditions that are encountered. The following list shows the 
diversified line of Webster Appliances for power and heating plants : 

Web ster Vacuum System Appliances 

Webster Oil Separators Webster Air Separating Tanks and Receivers 

Web ster Grease and Oil Traps Webster Combination Pressure and Vacuum 
Webster Dirt Strainers Gauges 

Webster Sylphon Traps Webster Modulation Valves 

Webster Water-Seal Traps Webster Expansion Joints 

Webster Heavy-Duty Thermostatic Traps Webster Hydro- Pneumatic Tanks 

Web ster Suction Strainers Webster Low Pressure Boiler Feeders 

Webster Vapor Economizers Webster Pres-Co Valves 

Webster Vacuum Pump Governors Webster Hy-Lo Vacuum Controllers 

Webster Hy-Lo Vacuum Traps 

Webster Modulation System Appliances Webster-Lea Heater- Meters 

Webster Feed Water Heaters Webster Steam Separators 

Webster Chemical Purifiers Webster Steam Traps 

Webster Air Conditioning Apparatus 

For Cleansing, Cooling, Humidifying, 
Dehumidifying and Reclamation 
of Material 




THE ROOKWOOD POTTERY. CINCINNATI. OHIO 
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THE WEBSTER VACUUM SYSTEM OF 
STEAM HEATING 

THE Webster System is more than a mere collection of appliances. 
It is the Webster method of insuring the proper installation of 
Webster Appliances to secure definite results. 

Each heating system presents a different problem — varying according 
to the type of building and its physical conditions. 

Success in steam heating is the result of the selection of the proper 
devices, proper application of these devices as expressed in the design of 
the heating plant, proper installation, and a thorough knowledge, upon the 
part of the operating attendants, of the functions of the devices employed 
when working in a complete system. 

The knowledge of the architect or engineer is brought to bear upon 
each problem, but so much depends upon the proper selection and applica- 
tion of apparatus, that Webster service and co-operation in the design of the 
plant, and during installation, will contribute in a marked degree toward its 
complete success. 

Our long and varied experience indicates that no one type of apparatus 
will suit every installation, and Webster Appliances, as will be noted from 
the list upon the previous page, are varied in character, and adapted to 
widely differing conditions. 

These appliances, for the most part, have been especially designed to 
fill requirements for which there previously existed no similar apparatus, and 
therefore fill a need in the art. 

We have been for twenty-eight years, and are still, pioneers and leaders 
in the development of vacuum system heating methods and appliances, and 
have developed and trained an organization of sales engineers established 
in more than thirty branch offices in the principal cities of the United States 
and Canada and in Europe. 
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1. 


Engine 


21. 


Webster Modulation Valve 


2. 


Webster Steam Separator 


22. 


Webster Heavy-Duty Thermostatic 


3. 


Webster Steam Trap 




Trap 


4. 


Boiler Feed Pump 


23. 


Temperature Control Valve 


5. 


Vacuum Pump 


24. 


Fresh Air Supply Fan 


6. 


Webster Feed Water Heater 


25. 


Fresh Air Supply Fan Motor 


7. 


Lubricator 


26. 


Webster Air Washer 


8. 


Webster Preference Oil Separator 


27. 


Pressure Gauge 


9. 


Webster Vacuum Governor 


28. 


Webster Air Washer Pump 


10. 


Webster Suction Strainer 


29. 


Webster Air Washer Pump Motor 


11. 


Pressure Gauge 


30. 


Hot Water Generator 




12. 


Vacuum Gauge 


31 . 


Stcindcird Column Radiator 


13. 


Exhaust Head 


32. 


Wall Radiator 






14. 


Back Pressure Valve 


33. 


Overhead Wall Radiator 




15. 


Webster Air Separating Tank 


34. 


Manifold Pipe Coil 


16. 


Pressure Reducing Valve 


35. 


Return Bend Pipe Coil 




17. 


Webster Lift Pocket 


36. 


Tempering Heater 


18. 


Boiler Front 


37. 


Re-Heater 






38. 


Webster Grease Trap 

Webster Modulation Valve with Chain 


19. 


Webster Dirt Strainer 


39. 


20. 


Webster Sylphon Trap 




Attachment 




CONVENTIONAL ARRANGEMENT OF POWER PLANT APPARATUS IN CONNECTION WITH 
THE WEBSTER VACUUM SYSTEM 
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Our broad knowledge of steam-heating problems through the service 
and co-operation of our organization, is freely at the service of those who 
desire to incorporate Webster System Appliances and methods in steam- 
heating systems. 

There is a Webster System for every condition. 

The illustrations on pages 44 and 45 refer to a typical arrangement of 
the Webster Vacuum System, the power plant being shown in a separate 
building. The building shown is also provided with mechanical ventilation 

and air conditioning apparatus. 

The engine (1) is protected by a Webster Steam Separator (2) dripped 
through a Webster High Pressure Trap (3). The exhaust steam from the 
engine passes through a Webster Oil Separator (8), dripped through 
Webster Grease Trap (38), thence to the heating system. A pressure 
reducing valve (16) with by-pass is provided to make up any deficiency in 
the volume of exhaust steam or for heating when the main engine is 
shut down. 

The supply main is dripped as it enters the building through a 
Webster Heavy-Duty Thermostatic Trap (22), protected by a Webster Dirt 
Strainer(19). The steam supply risers in larger buildings may require to 
be dripped through Webster Traps of the proper size and type 

W bf 3 ^ 18 , T PPHe w t0 Van ° US ^ ° f heatin * «*■ through 
Webster Modulation Valves (2,), although the system will work m 

Sirs- Va,ve - with chain 

Each heating unil is drained , K h a 
WeB S ,e, Traps (20 , ptotected by ^ ~* <~* 
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All the returns join and lead to a vacuum pump (5) protected by a 
Webster Suction Strainer (10), the steam supply to the pump being 
automatically controlled by the Webster Vacuum Pump Governor (9). 
Webster Gauges on slate board (11-12) are shown with connections 
taken from the heating main and the vacuum return line. 

The vacuum pump discharges through a Webster Air Separating Tank 
(15), to a Webster Feed Water Heater (6). The illustration shows the 
Webster Preference Type Heater, the Oil Separator (8) being so constructed 
that a sufficient quantity of exhaust steam is directed toward the heater, 
the balance is available for the heating system, while any excess escapes 
through the atmospheric back pressure valve ( 1 4). The Heater may thus 
be cut out of service while the Oil Separator remains in use. 

The ventilation scheme provides, for such rooms connected thereto, a 
supply of purified, humidified and heated fresh air. The air is partially 
heated in passing over the tempering heater (36), and is drawn by the fan 
through the Webster Air Washer (26) and reheated to the proper tempera- 
ture, passing over the reheater (37) into the main air supply duct. 

The supply of steam to the tempering heater and reheater coils is 
automatically governed by temperature control system valve (23). 

This typical illustration of the Webster Vacuum System is not intended 
to fit all conditions. We can adapt the Webster System to any con- 
dition, embodying such elements and apparatus as may be essential. 
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MONROE MOTOR COMPANY, FLINT, MICH. 

As the result of the installation of the Webster Vacuum System and the coincident changes that were recom- 
mended in the light, heat and power plant, a fuel saving of more than 50 per cent, was realized. 
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I. HAMILTON CLUB. CHICAGO. ILL. 2. DALLAS COUNTY CRIMINAL COURTS. DALLAS. TEXAS 

3. MEIER AND FRANK DEPARTMENT STORE. PORTLAND. ORE. 
4. E. C. ATKINS & CO.. INDIANAPOLIS 5. GREAT NORTHERN RAILWAY STATION. MINNEAPOLIS 

6. MASSACHUSETTS HOMEOPATHIC HOSPITAL. BOSTON. MASS. 
7. EMERSON HOTEL. BALTIMORE. MD. 8. HORACE MANN HIGH SCHOOL. EAST ST. LOUIS. MO. 
9. ADAMS EXPRESS BUILDING. NEW YORK 



P AGE 48 



WARREN WEBSTER & CO., CAMDEN, N.J. 



SPECIFIC FEATURES OF THE WEBSTER 
VACUUM SYSTEM 

IN the design of a steam-heating system the first considerations are type 
and character of building, whether steam is required for power or light- 
ing loads, which will make it profitable to install power type boilers, 
steam engines and all accessories and auxiliaries necessary in a complete 
power plant, or whether heating alone is the requirement. 
This determines the character of steam supply. 

In the first case, exhaust steam is the natural medium, supplemented by 
reduced pressure live steam, when required. In the second case, live steam 
at reduced pressure may be used alone. 

But, as the type and character of building and source of steam supply 
will, according to varying conditions, introduce changes in specific features, 
we will describe briefly the Webster Appliances and methods. 

On the opposite page we have shown a group of buildings, indicating 
the wide scope of application of the Webster System. 




THE VICTOR TALKING MACHINE COMPANY, CAMDEN. N. J. 

Equipped with The Webster Appliances, including The Webster Vacuum System of Steam Heating, 
The Webster Modulation-Vacuum System of Steam Heating, The Webster Hy-Lo Vacuum 
Control System, Webster Feed Water Heaters and Webster Air Washers 
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WEBSTER OIL SEPARATORS 

WHEN exhaust steam is used, it is essential to have a thoroughly 
efficient oil separator, for several reasons : 

I. To render it possible to utilize the condensed exhaust 
steam as boiler feed, as in its distilled state, when free from entrained 

oil, it is highly fit for such purpose. 

^^^^^^^ 2. To prevent impairment of the effi- 

- cien cy of the heating units due to deposits and 

/i^l coatings of oil on the interior surfaces. 
| ^ 3 - To prevent the deposit of "sludge" 

LJ in the automatic traps on the radiators and 

HV drip points. 

M 4. To remove, along with the entrained 

^ W oil, any cylinder condensate, and thus provide 

dry steam in the main heating supply line. 
vict The Webster Oil Separator is admirably 

of sizes , adaPted t0 theSC needs - lt is made in a variety 

or s.zes and types, more particularly described 

in a separate catalogue. 

The illustrations herewith, showing one 
des.gn, will expla.n if, general construction and 

advantages. 

For lo*-pressure exhaust steam lines the 
muhibaffle type of o,l separator has been found to 
be over 99 per cent, efficient in the removal of o.l 
. ' he free area thro "gh the baffles is sufficient 
to mterpose lmle res.stance to the flow of steam 

bieam. sectional view 
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WEBSTER GREASE AND OIL TRAPS 



FOR the proper drainage of oil separators under normal conditions, the 
Webster Grease Trap is recommended as a highly efficient device. 
As shown in the accompanying sectional illustration, the valve 
mechanism is simple, and the discharge orifice is designed to give the full 

area of the inlet 



opening. 

The ball float 
and valve cham- 
ber are " get-at- 
able" for quick 
cleaning without 
disturbing pipe 
connections. 

The Webster Grease Trap is also used to drain the base or " heel " of 
the main exhaust pipe between the engine and the oil separator. 

We have special apparatus for other methods of oil separator drainage 
applicable to various unusual conditions. 



SECTIONAL VIEW 




EXTERIOR VIEW 



THE WEBSTER MUFFLER TANK OIL SEPARATOR. SECTIONAL VIEW 
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WEBSTER DIRT STRAINERS 

DIRT is inherent in every heating system, and is a common source of 
annoyance and trouble. 

Dirt pockets made up of pipe and fittings, while better than no 
provision at all, fail to give complete satisfaction, as they are frequently 

neglected. They are too 
much a part of the piping 
system and their function is 
too often overlooked. 

Webster Dirt Strainers 
are simple in construction 
and "get-at-able." In look- 
ing over an installation, they 
cannot be overlooked. Their 
function is self-evident, even 
to the untrained attendant, 
'^SS&ti^Z^^^^ and they make it so easy to 

remove the accumulations of 
d.rt and scale, that this important duty is not slighted. 

Webster Dirt Strainers are made in various sizes and styles for different 

conditions 





J 



CLASS A 

Self-Dr»inin« Typr 

The illustrations sh 




Sectional 



CLASS •B" 



Exterior 



** the various styles of Webster D.rt Strainers. 
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WEBSTER TRAPS 
FOR AUTOMATICALLY REMOVING 
WATER OF CONDENSATION AND 
AIR FROM HEATING UNITS 

THE radiator trap to be perfect in operation should — 
(a.) Allow the condensation to escape at slightly below the tem- 
perature of the steam. 

(b.) Drain the radiator thoroughly by gravity, without the assist- 
ance of pressure or vacuum. 

(c.) Permit continuous removal of air. 

(</.) Automatically close to prevent loss or waste of steam, 
(e.) Work within the widest necessary range of pressure and vacuum 
variation. 

(/.) Require no adjustment under such variations. 

(g.) Be noiseless in operation, if used in rooms where noise is objec- 
tionable. 

(A.) Be so designed that the valve will close even when dirt may be 
present in normal quantities. 

(/.) Be durable and require little or no attention or repairs. 

The efficiency of the radiator will depend upon how nearly the radiator 
trap meets these requirements. 

A radiator trap working sluggishly will not only hold back the water, 
but will "bottle up" the air and air-bind the radiator, thus defeating the 
very purpose of a vacuum system. 

An air-bound radiator loses efficiency because the steam cannot com- 
pletely fill it. 

A water-logged radiator loses efficiency because part of the heating is 
being done by the water condensed from steam, which is slower in giving 
up its heat, and because a water-logged radiator is also an air-bound radiator. 
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We have several forms of Webster Traps suitable for these require- 
ments, as different methods must at times be employed in connection with 
direct radiators, blast sections, riser drips, main drips, dripping hot water 

generators, factory coils, etc. 



100% RADIATOR EFFICIENCY 




TIONING OF TRAP 

fHI KF & RI \1FMS of \ PERFECT RADIATOR TRAP 
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WEBSTER SYLPHON TRAP 

-IIS device is employed on radiators, coils, and with somewhat different 
methods of application, on steam supply line drip points and blast 
sections used with fan systems. 

It operates on the well-known thermostatic 
principle, using a sylphon bellows, which is the 
most sensitive and durable form of thermo- 
static device so far known. 

The multiple construction of the seamless 
brass folds forming the bellows distributes the 
strain of movement and increases the life of 
the operating member. 

The sensitiveness of this member is truly 
remarkable and is due to the flexibility of the 
walls of the bellows to movement in the 
desired direction and the small amount of 




WEBSTER SYLPHON TRAP No. 522 
SECTIONAL VIEW 



movement of each fold when acted 
upon by the pressure surrounding and 
also that generated within the bellows. 
The sum of the small movement of 
each of the many folds gives a greater 
total lift of the valve than any other 
device for similar purpose. 

The conical valve piece and sharp- 
edged seat give increased capacity for 
discharge of water, and the valve does 
not become inoperative due to the 
presence of dirt and scale. 




WEBSTER SYLPHON TRAP No. 533 
SECTIONAL VIEW 
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The Webster Sylphon Trap will close quickly and positively when 
vteam reaches the bellows, while the water and air will be freely with- 
drawn or discharged at slightly below the temperature of the steam at 

the existing pressure. 

This means that every radiator in use will be thoroughly efficient in 
li'ating, as there will be no "pocketing" of air or "bottling up" of water 
\Mttnn the radiator. 

As the valve is full open when cold, the radiator will be fully drained 
when steam is turned off, and the vacuum condition existing in the return 
line will extend within the radiator, 



is 



assisting circulation when steam 
again turned on. 

The Webster Sylphon Trap meets 
every requirement for a trap for radi- 
ators and coils. 

The capacity of the trap required 
depends upon the amount of air and 
water to be removed, the character of 
the heating surface and the pressure 
and vacuum carried. Our experience 
and suggestions as to the proper sizes 
of traps for specific conditions will 
therefore be of value and freely given 
upon request. 

These traps will work equally well under a wide variation of steam 
pressure or vacuum ; and require no adjustment to meet these changing 
conditions. The increase in the pressure on the outside of the bellows is 
ipensated for by the increase m pressure on the inside of the bellows. 
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WEBSTER NUMBER SEVEN TRAP 

DIAPHRAGM TYPE 

Ci the Webster Sylphon Trap, the Webster Number Seven Trap 
operates upon the thermostatic principle, but the operating member 
is of the multi-diaphragm type instead of a bellows. It has greater 
lift in valve movement than any device of similar character. 




WEBSTER NUMBER SEVEN TRAP— DIAPHRAGM TYPE 
SECTIONAL VIEW 
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WEBSTER WATER-SEAL TRAP 

A NOTHER type of Webster Trap is shown herewith in section. 
/ \ In general outside appearance it is like the Webster Sylphon 

* ^ Trap, but the operating member is a copper float with tubular 
axis. This float is guided by a screw-threaded stem. The lower tube 

extension of the float serves as the valve 
piece, closing against a composition disc 
inserted in the valve seat. 

The air is constantly withdrawn 
through the spiral passage formed by the 

screw-thread. 

The float principle has been tried out 
for years and is embodied in the best types 
of steam traps for handling large volumes 



WEBSTER WATER-SEAL TRAP No. 522 
SEC TIONAL VIEW 



of condensation. In this Webster 
application of the float principle 
to low pressure conditions, the de- 
sign has been carefully worked 
out with due regard for this use. 

Many thousands of these 
traps are in operation. 

Like every steam trap with 
working parts in friction contact, 
it requires attention and must be 
kept in proper operative condi- 
tion by the renewal of worn 
parts to maintain full efficiency. 





DRAINING A MANIFOLD COIL 
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For these reasons the Webster Sylphon Trap, previously described, which 
has no wearing parts, is recommended for larger installations where manv 
traps are used or for installations where skilled attendance is not available. 

As the Webster Water-Seal Trap has large capacity for handling con 
densation regardless of temperature, there are certain conditions of installa- 
tions where it is the only trap that should be used. 

Our experience and service will assist the designer of the plant to 
determine such points. 




DRAINING A RF.TL RN BF.ND COIL 
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WEBSTER HEAVY-DUTY 
THERMOSTATIC TRAP 

WE show herewith another of the Webster Trap family, which is 
designed to take care of unusually large quantities of condensa- 
tion, such as occur in dripping large steam mains, hot water 

generators and large fan-heater 
sections. 

This trap is a combination 
of the float and thermostatic 
principle, the former taking care 
of the condensation and the 
latter of the air. 

This trap is made with 
large water outlet, as it is the 
purpose to get the condensation 
away from the unit to be 
drained, as quickly as possible, and also provide for the discharge of the air 
and water into the common heating system return. 

In the chapter on the design and installation of the Webster System 
(see page 11) we have shown a number of applications of this trap 




CONVENTIONAL ARRANGEMENT OF WEBSTER DIRT 
M R- R AND \\ I HST! R HEAVY-DUTY THERMO- 
STATIC TRAP. (DISCHARGE PIPE E MAY BE 
TAKEN FROM OPPOSITE END IF DESIRED.) 




SECTIONAL VIEW 
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VACUUM PUMPS 

WE do not manufacture vacuum pumps, but include them in our 
proposals whenever it is desired that we shall assume full re- 
sponsibility for the operation of the Webster System as a whole. 
(Some of the Webster Appliances are especially df i gniH tO insure proper 
and continuous operation of the vacuum pump.) 

In such cases, when the responsibility is ours, we ass.st m Mlectifl| 
pumps of the proper type, capacity and number. 

Many tables which have been published giving capacities of vacuum 
pumps, do not take into consideration all of the poinU "tell affect the 
capacity ; such as — 

(a.) Heating surface and number of units in direct radiation. 
(b.) Heating surface and number of units in indite I radiation 
(c.) Heating surface and number of m.its in blower heaters. 
(</.) Type and make of inlet valves, 
(e.) Type and make of radiator and drip traps. 

(/) Number of drip po.nts from which condensation and air are to be 

removed. 

(g ) Length of run of mains. 

(JO Whether gravity flow or lift to pumps, and ,f the Lm-r. height 
of lift. 

(0 Whether or not Hy-Lo Vacuum Controllers are to be used. 

0.) Method of returning water to the boiler or receiver for further use. 

(4 ) Possible future expansion of plant. 

(/.) Pressure of steam available, or ,f power driven, the source and 
type of power. 

Our practical experience and knowledge upon these points will be of 
value, as we have actual reports made by our Service Department W 
thousands of working plants of all types. 
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TYPES OF VACUUM PUMPS 
.. POW M „, VE . ~«„U„ PUMPS. W,T„ DIRECT CONNECTED MOTORS 

, ~ BELTED TO 

- PO.ER.D.IVE, ROTARY V A c„„„ PUMP W^TeItT „o™ ,ACK SHAFTS 
> STANDARD h.ch.Rrrssu.r STEAM DRIVEN VACEOM P "„rT 



^GE 62 



WARREN WEBSTER & CO., CAMDEN, N.J. 



WEBSTER SUCTION STRAINERS 

IT is particularly important to make certain that dirt and scale do not enter 
the cylinder of the vacuum pump, as serious trouble is sure to follow, 
due to the scoring of the lining. 
The Webster Suction Strainer, here shown, is an efficient protector. 
The brass screen baskets are of generous capacity and easily removed. 




EXTERIOR VIEW SECTIONAL VIEW 



While it is not necessary, ordinarily, to use condensing water at the 
vacuum pump with a properly designed Webster System, due to the 
efficiency of its various devices, if cold water is required for "make-up" 
purposes it can be introduced at the suction strainer without loss or waste of 
such water. When this requirement is known, the Webster Suction Strainer 
is especially fitted for the purpose. 
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WEBSTER SUCTION STRAINER AND 
VAPOR ECONOMIZER 

THIS special device, in addition to its function of protecting the vacuum 
pump, has a particular advantage in vacuum heating systems where 
the extent of the system makes it necessary to carry high vacuum at 
the pumps. 

Und er such conditions, the re-evaporation, or transformation of water 
into steam vapor, increases as the condensation reaches the source of high 
vacuum, and the presence of this steam vapor adds to the duty of and may 
interfere with the proper operation of the pump. 

If cold water is constantly required for making 
up the boiler feed water it can be introduced in 
the standard Webster Suction Strainer, without in- 
creasing the cost of plant operation, but the special 
Webster Suction Strainer and Vapor Economizer is 
designed to meet conditions where no make-up 
water is required, and where the use of such water 
would entail waste. 

The cold water is passed through a nest of 
copper coils and absorbs the heat of the steam 
vapor in the main return. 

This water is not handled by the vacuum 
pump and does not mix with the condensation in 
the main return line, as the Economizer becomes 
merely an extension of the water piping system, 
under the available pressure. 

The illustration herewith will further explain 
the decided advantages of this special device. 




WARREN WEBSTER & CO., CAMDEN, N.J. 



1 



WEBSTER VACUUM PUMP GOVERNOR 



T 



HE vacuum pump is the heart of the vacuum system. It is essential 
that it shall be made as nearly automatic as possible. 

The Webster Vacuum Pump Governor automatically controls 
the admission of steam in proportion to 
W tne degree of vacuum required. When 

only part of the heating load is "on," just 
J, enough steam is admitted into the pump 

to produce the degree of vacuum required. 
When the need is greater, the supply of 
steam is automatically increased. 




SECTIONAL VIEW 

The Webster Vacuum 
Pump Governor can be adjusted 
to control any predetermined 
degree of vacuum, and may be 
readjusted when necessary. 

It is remarkably sensitive, 
through a wide range of adjust- 
ment. 




CONVENTIONAL ARRANGEMENT OF WEBSTER 
VACUUM PUMP GOVERNOR 
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WATER-CONTROL TYPE 




STEAM-CONTROL TYPE 



WEBSTER AIR SEPARATING TANKS AND RECEIVERS 
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WEBSTER AIR SEPARATING TANKS 
AND RECEIVERS 

IN Vacuum Heating System practice, it was customary for many years 
to discharge the air and condensation from the vacuum pump into 
a vented standpipe. 

Our experience with thousands of installations, indicates the desirability 
of a special air separating tank and receiver, which may be of the plain 
type, with a few suitable openings and with generous receiver capacity and 
liberating surface, or with automatic features for admitting cold make-up 
water when the heating system returns may "fall off" temporarily. 

In some cases it is more desirable to have a pump-governing valve, 
automatically actuated by the volume of condensation accumulating in the 
tank. As the level of water rises above the normal, the steam valve opens 
and the boiler-feed pump removes the excess water. The boiler is thus 
automatically fed very nearly in proportion to the demands for steam. 
" Make-up M water, if required, may be introduced into this tank by hand. 

We have made Webster Air Separating Tanks and Receivers for years, 
each tank being " handmade " as to workmanship, with the best selection 
of materials. 

In the automatically-controlled functions, several important Webster 
features of proved merit are incorporated, as they are designed with the full 
knowledge of what should be accomplished. 

We illustrate several types of Webster Air Separating Tanks and 
Receivers, which are made in two standard sizes : 1 8" x 48" (53 gallons) and 
24" x 72" (141 gallons). Larger sizes and special apparatus are frequently 
made upon special order. 
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WEBSTER GAUGES 

ECONOMICAL operation of the Webster Vacuum System is largely 
dependent upon maintaining the proper differential in pressure be- 
' tween the supply and return piping. It is therefore essential that the 
gauges used shall be accurate in operation and that they shall remain so. 

We have maintained the high quality of Webster Gauges ever since 
the present design was adopted more than twenty years ago. Our standard 
equipment consists of two 5^2-inch dial combination pressure and vacuum 
gauges mounted upon a substantial and attractive slate gauge board. The 
gauge cases and all trimmings are full nickeled. 

Special arrangements of gauges and boards are furnished when desired. 




WEBSTER STANDARD GAUGES MOUNTED ON SLATE BOARD 
REGULAR EQUIPMENT 




WEBSTER STANDARD GAUGES MOUNTED ON MARBLE BOARD 
SPECIAL EQUIPMENT 
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THE WEBSTER MODULATION VALVE 



ONE of the important advantages of the Webster Vacuum System is 
the ease with which the circulation of steam may be controlled and 
"modulation" of temperature secured, by throttling the inlet valve 
on each or any radiator. 

While this advantage is not entirely dependent upon the type of inlet 
valve that is used, the reason ordinary radiator supply valves will not per- 
mit the greatest efficiency in modulation of temperature is threefold : 

1 . The handle-wheel must be revolved several turns from shut to full 
open. 

2. The area of opening does not increase proportionately with the lift 
or movement of the valve piece. 

3. It is impossible to tell from the position of the handle-wheel how 
much or how little the valve is open. 

With the Webster Modulation Valve : 

1 . Less than a full turn is required from shut to the full opening. 

2. The area of opening increases 
in proportionate progression. 

3. The position of the pointer 
over the dial indicates the degree of 

P opening. 

m m ' The Webster Type N Modulation 

Valve shown herewith is efficient in 
^4^AHI^Hr operation and simple in construction. 

Its design is based upon the natural 
' law that the flow of steam through an 
orifice is governed by the area of the 
opening and the difference between the 

WEBSTER ^^ODULATION VALVE pressutes on t h e t WO sides. 
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APPLICATION OF WEBSTER MODULATION VALVE WITH CHAIN 
ATTACHMENT 



We are all so accustomed to controlling the quantity of 
water coming from a faucet, or turning up or down the gas by 
a slight movement of the hand, that it is most natural to follow 
the same procedure in the attempt to control the amount of 
steam admitted into a radiator. The Webster Modulation Valve 
permits similar control with no greater effort. A sufficient 
quantity of steam, according to each individual desire, is at the 
command of the occupant of the room, whether the demand be 
for all the heat possible or for mild warmth only. 

The diagram herewith shows the progression of opening 
through the various changes in position of the pointer over 
the dial. This chart will explain to those with mechanical 
training why 



the Webster 
Mod ulation 
Valve will give the best 
results in modulation of 
temperature attainable with 
hand-control, and inversely 
that improperly designed 
valves will fall far short of 
such satisfactory results. 




C>«D£NS*T,on HAT t 2506TU P£« SOUAHt FOOT PC* hO,» 

MBBI upon QWMRr cast mc^^^^ 



CHART SHOWING PROPORTIONATE PROGRESSION OF 
OPENING AS THE POINTER IS MOVED OVER 
THE DIAL 
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WEBSTER MODULATION VALVE WITH UNIVERSAL 
JOINT EXTENDED STEM 



Attempts have been made to design an "adjustable" valve of this type, 
but such designs do not take into consideration the fact that a valve adjusted 
on a zero day, will not give the same result in room temperature when the 

weather is mild, or vice versa. 
X^^^i^S^^HI Similarly, with fluctuating dif- 
ferences in pressure between the 
two sides of the valve orifice, 
no fixed adjustment is possible, 
and in the operation of a 
vacuum system the differential 
in pressure will not be the same 
at all times. 

It is possible to furnish handles of other types than that illustrated, 
as for instance, lock shield tops with 
separate keys, for rooms where it is not 
desired that the occupants shall con- 
trol the temperature. 

When wall radiators or coils are 
placed overhead to take care of heat 
losses through skylights in "monitor" 
or "saw-tooth" roof construction, the 
special arrangement of the Webster 
Modulation Valve as shown in the 
illustration, with chain attachment, is 
especially convenient. 

For radiators enclosed behind 
grilles or under window seats, the pat- 
ented Webster Universal Joint Exten- 
sion Stem Modulation Valve auto- 
matically takes care of any misalign- recessed radiator showing application 

.OF WEBSTER MODULATION VALVE WITH 

ment due to expansion or contraction. universal joint extended stem 
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WEBSTER EXPANSION JOINTS 

E show herewith various types of Webster Expansion Joints, 
both single and double slip, for low and high pressures. 

There are several distinctive features embodied in the con- 
struction which have appealed to en- 
gineers and owners. 

These joints are " different" in con- 
struction from the ordinary type of joint, 
as we have embodied in the design 

CLASSES V AND "B" 

low pressure features which we have found through 

our practical knowledge and experience 
should be a part of the construction. 

They are not built to compete in 
price with ordinary joints which may 
be entirely satisfactory in the usual 

run of work; but for the more im- 
portant work, when the expansion joints 
must be placed in tunnels at points con- 
venient to the manholes, they present 
manifold advantages. 

A number of engineers favor them 
exclusively. 
The special conditions of plant 
installations have brought the Web- 
ster Expansion Joints into existence ; 
their success under these conditions 
has increased their application and 

use CLASS "G" 

DOUBLE SUP 




CLASS 
HIGH PRESSURE 




CLASS "D ' 
LOW PRESSURE 
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SPECIAL WEBSTER SYSTEMS 

THE Webster policy of guaranteeing results has led to study of special 
problems which have been solved, in many instances, by entirely 
new designs or applications of apparatus. 
Space in this catalogue is entirely too limited to go into details, but the 
following descriptions will convey a general idea of several special adap- 
tations of apparatus. 

Our Research Department is constantly studying, designing, exp< m 
menting and testing, working abreast with our Engineering and Sales 
Departments. When new or special apparatus is ready for sale and use, 
it is not an untried experiment, or something hastily copied, but the result of 
careful, painstaking effort. 

There are still problems in steam heating which are at best only 
partially solved. These problems now engage our attention, as well as 
the perfection of new apparatus and methods to keep the Webster Systems 
in the forefront, justifying the faith of architects, engineers and owners, who 
rely upon our ability to 44 make good." 





. ijlJlJJ'j'iiiii/ 
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THE WEBSTER HYDRO PNEUMATIC 

SYSTEM 

THE return of the condensation from the heating system to the boiler 
is, in many instances, made difficult by local or structural conditions. 
As an example, the growth of central station electric service has 
led many owners to install boilers for heating service only, with a limited 
demand for steam at ten to twenty pounds pressure, for other purposes. 

It is common practice, therefore, to install a power type boiler generating 
steam at the maximum pressure desired, and supplying the heating system 
through a pressure-reducing valve. 

Power-driven vacuum pumps are used to secure the advantages of a 
vacuum system, but lack of floor space, or simplicity of operation, may pre- 
clude the use of a power-driven boiler-feed pump and receiver. 

It may also be impossible to discharge the condensation to an overhead 
vented air-separating device, as such device must be located high enough 
above the water line in the boiler to give the required 44 static head" to over- 
come the maximum boiler pressure. 

This problem as solved by our Research Department has resulted 
in the patented Webster Hydro Pneumatic System, the salient feature of 
which is the adaptation of the Webster Air Separating Tank to these special 
conditions. 

The illustration herewith shows a conventional application. 

If the total pressure necessary to force the water into the boiler is greater 
than that due to the height of the tank above the water line in the boiler, the 
water accumulates, while the air escapes until the tank is partially full of 
water. The air vent is then automatically closed by the valve controlled by 
the water level in the tank, and the vacuum pump builds up an air pressure 
within the tank sufficient to overcome the boiler pressure. 

The pump, in acting as an air compressor, is simply discharging against 
a pressure or head equal to the total pressure required to overcome the pres- 
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sure then existing in the boiler. This pressure frequently is much less than 
the maximum which the pump would be required to overcome if any air 
separating device requiring the pumping of the condensation to a maximum 

head were used. 

In the Single Control type, the air vent only is automatically controlled. 
In the Double Control type, the discharge of water from the tank is also auto- 
matically controlled, keeping the water discharge opening sealed at all times, 
even should the boiler for a time generate steam under "partial vacuum" 
which would otherwise tend to draw the water from the tank and allow air 
to enter the boiler, thereby impairing the efficiency of the heating system. 

The overflow from the tank is accomplished through suitable automatic 
means under pressure. 

Additional cold water for " make-up " purposes may be introduced jnto 
the tank by hand control. 

We are glad to assist in the proper application of this special system. 




THE WEBSTER HYDRO-PNEUMATIC TANK 
DOUBLE CONTROL TYPE 
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WEBSTER LOW PRESSURE 
BOILER FEEDER 

UNDER the conditions just described, and under certain other condi- 
tions, if an automatic boiler feeder is to be used a special type is 
necessary. There was nothing on the market to exactly meet 
the requirement, so we designed the Webster Boiler Feeder, which is 
shown in the diagram herewith as a part of the Webster Hydro 

Pneumatic System. 

When the water level in the boiler 
lowers, the ball float opens the feed 
valve and allows the water to discharge 
directly to boiler. 

The valve is of the double-balanced 
type with large orifice area, in view of 
the low differential between the tank 
The 




SECTIONAL VIEW 

pressure and the boiler pressure, 
ball float must be large enough to give 
the power required to move the valve 
lever without excessive difference of 
water level. 

An important point in the construc- 
tion of the boiler feeder, is that the 
valve and gear are within the casing. 
There are no outside glands to keep 
tight and any leakage which occurs is 
within the body of the device and hence 
into the boiler. 

The working parts are "get-at-able." 

This is another illustration of Web- 
ster ingenuity. 



WATER INLET 



EQUALIZING PIPE 




FEED LINE TO BOILER^ 



EQUALIZING 
PIPE 



I 

I 



SUPPORT FOR FEEDER 



CONVENTIONAL ARRANGEMENT OF WEBSTER 
LOW PRESSURE BOILER FEEDER 
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I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
II. 
12. 



CONVENTIONAL ARRANGEMENT OF THE WEBSTER 



Webster Sylphon Trap 
Webster Modulation Valve 

Webster Mod"!^ 0 " Xl" £ ha ' n Attachment 

nur&2? ValvC W,th ^"ded Stem 
Webster Suction Strainer 
Webster Vacuum Gauge 
>J ebster Pressure Gauge 
W ebster Hydro- Pneumatic Tank 
\V ebster Damper Regulator 
Webster Oil Separator 
Standard Column Radiator 



13. 

14. 

15. 

16. 

17. 

18. 

19. 
20. 
21. 
22. 
23. 



PRES-CO VACUUM SYSTEM 

Wall Radiator 

Window Radiator— recessed 
Overhead Wall Radiator 
Vacuum Pump 

Webster Vacuum Pump Governor 
Vacuum Pump Lubricator 
Boiler 

Boiler Gauge 
Webster Grease Trap 
Webster Pres-Co Valve 
Back Pressure Valve 
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THE WEBSTER PRES-CO 
VACUUM SYSTEM 

WHEN a boiler pressure of five to thirty pounds is required for 
purposes other than warming the building, a low pressure steam 
driven vacuum pump discharging to a receiver with which a 
steam driven boiler-feed pump is connected, make a combination that is 
positive and efficient. There is practically no cost for operation, as the 
exhaust steam may be utilized in the heating system, when the Webster 
Oil Separator and Grease Trap are used. 

Unfortunately, and especially with cast-iron boilers, it is not always 
possible to control the boiler pressure so that the pumps shall have steam 
at the required pressure, and the operation of the pump, for this 
reason, may be erratic. When the pressure drops, and the pump stops 
or fails to work properly, the condensation does not return to the boiler, 
the water level in the boiler lowers to a dangerous point, and if cold 
water for " make-up " purposes is added at such times, it is apt to result 
in subsequent waste of water or damaged boiler sections. 
What is needed is a safeguard. 
This was another 
problem to be solved by 
our Research Depart- 
ment, and has resulted, 
after thorough trial, in 
the patented Webster Pres-Co Vacuum 
System. 

The conventional diagram shows a 
boiler of the cast-iron sectional type, with 
steam for the vacuum pump taken directly 
from the header (or, it may be taken from 
a point between the header and the Web- 
ster Pres-Co Valve). \* ebster pres-co valve 
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The Webster Pres-Co Valve is set to open and admit steam into the 
heating system when the pressure on the inlet side exceeds that required to 
operate the pump. It remains closed until that pressure is reached and 
thus permits no steam to pass into the heating system until the pump has 

started. 

Consequently, due to this advance operation of the vacuum pump, a par- 
tial vacuum is created within the return system before the steam reaches 
the radiation, and quicker circulation is established. Inversely, if the boiler 
pressure should drop, due to irregular firing or to other causes, so that the heat- 
ing system receives no steam, or if steam is purposely cut off from the heating 
system, the pump, taking its steam from the high pressure side of the Webster 
Pres-Co Valve, will continue to operate and thus insure the return of all con- 
densation, preventing the damage to the boiler which might otherwise occur. 

When required, a pressure reducing valve is installed on the low pres- 
sure side of the Webster Pres-Co Valve, to prevent the pressure in the low 
pressure heating main from building up beyond that desired. 

A Webster Damper Regulator will assist in maintaining proper boiler 
pressure by controlling the draft. When a pressure reducing valve as well as 
a Webster Pres-Co Valve is used, the damper regulator should be actuated by 
the boiler pressure, and by a simple adjustment of weights will maintain 
the boiler pressure close to any desired pressure above the minimum at 
which the pump will operate. When the Webster Pres-Co Valve without the 
addition of a reducing valve, is all that is necessary, for example, when it is 
required, at times, to carry a pressure in the boiler much higher than the 
minimum at which the pumps will operate, the Webster Damper Regulator 
is so connected that it will be actuated by the pressure conditions in the low 
pressure main. 

The Webster Pres-Co Vacuum System is especially designed to be 
operated at or below the maximum pressure permissible (under various 
State laws) for plants under the care of unlicensed engineers. The various 
deuces will work automatically in conjunction, requiring only normal care and 

supervision. 
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In our diagram we have shown a Webster Hydro Pneumatic Tank in 
place of a pump and receiver. Under certain pressure conditions when this 
can be used, there is saving in first cost, in space, in supervision and in 
operating cost. 

The conditions of the plant must be known in detail in order to apply 
the Web ster Pres-Co Vacuum System successfully. We are glad to advise the 
best methods in specific cases, and will guarantee successful operation when 
the plant is installed and operated as we may direct. 

We invite correspondence on this subject from architects and engineers 
who are designing plants, or from owners who may be experiencing diffi- 
culties in present installations which could be remedied by this special system. 




BOILER ROOM OF THE HOMER BUILDING. WASHINGTON. D. C, SHOWING PIPING 
ARRANGEMENT AROUND WEBSTER PRES-CO VALVE AND 
PRESSURE REDUCING VALVE 
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WEBSTER HY-LO GAUGES 



WEBSTER HY-LO 
VACUUM CONTROLLER 




c* 

V HIGH 
VACUUM 
RETURN 
MAIN TO 
VACUUM 
PUMP 




LOW- 
VACUUM 
RETURN 

FROM 
RADIATION 



CONVENTIONAL 



WEBSTER HY-LO SYSTEM APPLIANCES 
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THE WEBSTER HY-LO VACUUM 
CONTROL SYSTEM 

WHEN a heating installation consists of a number of buildings heated 
from a detached central plant, or when a building covers consid- 
erable ground area, the source of steam supply and the source of 
vacuum cannot always be so located as to make a well-balanced system. 

The largest building in the group may, for various reasons, be furthest 
from the source of supply, and may also be the lowest point in the system 
of return piping, making it doubly difficult to secure perfect heating and 
return of condensation. 

Nearby points will be favored with "pressure difference" and "short 
circuits" will naturally result. 




A "BATTERY" OF WEBSTER HY-LO VACUUM CONTROLLING SETS AT THE PLANT OF 
THE NATIONAL BRAKE AND ELECTRIC CO.. MILWAUKEE. WIS. 
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Attempts have been made to solve this problem by running the supply 
and return mains in reverse direction, so that the point of highest pressure 
is the point of lowest vacuum and inversely, and in this manner maintaining 
in some degree the same differential between supply and return pressures. 

This plan may sometimes work with a fair degree of success. At other 
times, such as the case mentioned, where the largest building is at a low 
point away from the source of supply, it is obviously impracticable. Further- 
more, the scheme at best does not allow for extensions to or expansions of 
the plant, unless the new buildings can be located to suit the piping scheme 
and not the manufacturing needs. 

This problem has been solved with unqualified success by the patented 
Webster Hy-Lo Vacuum Control System. 

Webster Hy-Lo Vacuum Controlling Sets are installed at certain points 
in the return line, restricting the vacuum to just the amount necessary for 
proper circulation and drainage at nearby points where high vacuum is not 
needed, and the high vacuum carried to extreme or low points where high 
vacuum is required. 

The result is a well-balanced system, with perfect circulation in all parts. 

The operation of the vacuum pump is also improved to a marked degree, 
as the degree of initial vacuum is reduced, making it unnecessary to use 
or waste cold water to condense the vapors arising from the hot return water 
under high vacuum. Sometimes smaller pumps may be used, or the pumps 
may be operated at slower speed, with less wear and tear. 

The Webster Hy-Lo Set consists of a sealed Webster Hy-Lo Trap, 
a Webster Hy-Lo Vacuum Controller, handling air only, Webster Hy-Lo 
Vacuum Gauges and a Webster Lift Pocket (when needed). 

Hundreds of owners have found this special system to meet all of our 
claims and guarantees, and as a result of our wide experience in varying 
types of installation, we are prepared to assist the designing engineer or 
architect in laying out such a system. 

Our sales engineers are at your service for advice and co-operation. 
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THE WEBSTER MODULATION SYSTEM 

THE Webster Mod ulation System is a differential gravity system, 
operating under the difference in pressure that is secured by main- 
taining in the supply mains and piping a pressure above that of the 
atmosphere, when the return piping is open to the atmosphere. No vacuum 
pump is required. 

In this type of system, the Webster Sylphon Trap is used at the return 
end of each radiator to trap the steam while permitting the continuous 
escape of air and water into the return lines, in which the lower pressure 
is maintained. The amount of steam admitted into each radiator is con- 
trolled by a Webster Modulation Valve, as described on page 69. 

The return of the water to the boiler may be accomplished in several 
ways, the simplest of which is through the use of a Webster Modulation 
Vent Trap, which automatically vents the air from the complete system, 
while building up within the trap a pressure sufficient to overcome the 
boiler pressure existing at the time. The boiler pressure in turn is controlled 
by a Webster Damper Regulator, which is made with extra large diaphragm 
so as to be sufficiently sensitive under the low pressures for which the 
Webster Modulation System is designed. 

This simple form of the Webster Modulation System is especially 
applicable to residences and buildings of relatively small size. 

In larger buildings and in school houses and public buildings where 
power type boilers may be used, when the conditions require special 
methods of returning the water to the boilers, we are glad to place our 
experience at the disposal of architects, engineers and owners. 

While the general arrangement of the piping is similar to the Webster 
Vacuum System as herein described, the sizing and location of the supply 
and return piping requires somewhat different treatment, so that the data 
and information which we have given in this catalogue should not be used 
with the Webster Modulation System. 

The Webster Modulation System catalogue will be sent upon request. 



THE WEBSTER FEED WATER HEATER 




TYPES OF WEBSTER FEED WATER HEATERS 
I. CLASS EF— PREFERENCE CUT-OUT TYPE 2. CLASS ED— STANDARD TYPE 

3. CLASS EG-STANDARD TYPE 
4. CLASS EB-STANDARD TYPE 3 CLASS EB-PREFERENCE CUT-OUT TYPE 

6. CLASS EB-HEATERS ARRANGED FOR DOUBLE UNIT OPERATION 
7. CLASS EC-STANDARD TYPE 
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WEBSTER FEED WATER HEATERS 




HE advantages of the Webster Feed Water Heater as an adjunct to an 
exhaust steam heating system have been briefly indicated in the 
preceding chapters. 



The heater acts as a receiver for high temperature condensation from all 
suitable sources. The condensation from the Webster Vacuum System, 
when proper provision has been made for the liberation of entrained air and 
gases, should be discharged into the heater, reducing the amount of raw, 
cold water required. This naturally reduces the amount of steam necessary 
to heat the water, and provides water that is especially fit for boiler feeding. 

Webster Heaters may be grouped into two general classes — those which 
are especially adapted to heating system requirements, which we designate 
as the Receiver Type, and those designed for Power Service only. 

Our thorough understanding of heating system conditions naturally 
adapts the Webster Heater to this service to a greater extent than would be 
possible without this knowledge and experience. Special features are em- 
bodied in the design and construction to make the Webster Heater a com- 
pletely successful working unit of the heating system. 

The service which is given to assure the success of the Webster Vacuum 
System very naturally applies to the Webster Feed Water Heater when used 
as part of the heating plant, and suggestions are cheerfully given to those 
who are designing such plants. Separate catalogues of the standard types 
of Webster Heaters, as illustrated, will be furnished upon request. 

Our facilities enable us to design and build special constructions of 
Webster Heaters when required to meet unusual conditions. 




THE WEBSTER FEED WATER HEATER AND CHEMICAL PURIFIER 
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WEBSTER-LEA HEATER-METER 

ONE of the principal reasons for installing the Webster Vacuum System 
in connection with exhaust steam heating lies in the economy 
effected, which is shown in the fuel bill, and hence in the operating 
cost of the boiler plant. 

In plants of four or five hundred horse-power capacity or larger, further 
economies may be effected in the operation of the boiler itself, by careful 
study of the firing conditions, etc. 

The Webster-Lea Heater- Meter is the "log book of the coal pile." 
The continuous records which are automatically and ingeniously kept 
of the amount of water fed into the boiler (after being heated to the highest 
possible temperature by the exhaust steam) and the rate of feed, enable the 
engineer to observe and study the operating results of the boiler plant in a 
graphic and conclusive manner. In this way the value or necessity for 
improvements can be reduced to a visible and easily understood economic 
basis. 

In the design of this apparatus special attention is given to the features 
required when used as a part of the heating plant. 
Special literature will be sent upon request. 




THE WEBSTER-LEA HEATER-METER 
SECTIONAL VIEW 
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WEBSTER STEAM SEPARATORS 
WEBSTER STEAM TRAPS 



w 




WEBSTER STEAM 
SEPARATOR-CLASS B 
SECTIONAL VIEW 



EBSTER Steam Separators are made in eleven different styles 
to suit piping and pressure conditions. This wide variety 
saves appreciably in cost of installation, due to the large fittings 
(and labor of connecting them) which 
are frequently eliminated. 

Webster Steam Traps (for pres- 
sures up to 100 pounds) complete 
the work of the Steam Separators by 
taking care of the high pressure 
drips. They can be used for other 
suitable purposes, in addition to 
draining Steam Separators. 

Separate catalogues upon 
request. 




WEBSTER STEAM 
SEPARATOR— CLASS C 
SECTIONAL VIEW 
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WEBSTER AIR WASHERS 

A CONTINUOUS supply of pure, fresh and healthful air to all types 
of buildings in which ventilating systems are concerned is not a 
luxury nor a fad, but a hygienic and economical necessity. In the 
designing of ventilating systems in the past little or no attention was paid to 
the quality of the air entering the rooms so long as it was sufficient in quan- 
tity and was properly heated. The universal demand to-day for safety in 
reference to public health and hygiene has brought about a change in these 
methods, and the installation of an air washer and purifier in a modern 
ventilating system is now considered a necessity. 

For obtaining a continuous supply of pure washed air which upon 
entering the rooms has a healthful temperature and humidity, The Webster 
Air Conditioning Apparatus is adequately adapted. 

Not only must the air be of the maximum purity obtainable, so far as 
the absence of noxious gases and odors are concerned, but it must be 
cleansed of all floating particles harmful to both health and furnishings. An 
incidental application of this requisite is embodied in air-conditioning appa- 
ratus installed in connection with ventilating systems for banks, hotels, office 
buildings, theatres, department stores, churches, etc., in which the furnishings 
and decorations are costly and subject to deterioration through dust nuisance. 

A reduction in labor incident to the caretaking of such establishments is 
evident, and with a properly designed system a material cooling effect is 
obtainable during the summer season. 

In the schoolhouses the best of sanitary conditions must prevail and are 
essential to the health and physical welfare of the child. The extreme dry- 
ness in the classrooms during the winter months is obviated by the use of a 
Webster Air Washer in connection with the Webster System of Humidity 
Control, which maintains at all times the desired humidity. 

The field of Air Conditioning Engineering is marvelously broad and 
varied, affording many opportunities, and the experience of our experts, who 
have made this field their life study, is at your service for the solution of 
your problems. 
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METROPOLITAN LIFE BUILDING. NEW YORK 



N. Le Brun & Sons 
Architects 



Arthur R. Wolff 
Consulting Engineer 



Baker. Smith & Co. 
Heating Contractors 
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Horace Trumbauer 
Architect 



WIDEN ER BUILDING. PHILADELPHIA. PA. 



Baker. Smith Ac Co. 
Heating Contractors 
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OLIVER BUILDING. PITTSBURGH. PA. 

D H. Burnham At Co. Iron Cily Heabng Co. 

Architects and Engineer* Heating Contractor* 
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Chas. A. Piatt 
Architect 



LEADER-NEWS BUILDING, CLEVELAND. OHIO 



Paul J. Piatti 
Consulting Engineer 



The Becker-Sodel Co. 
Heating Contractors 
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DIME SAVINGS BANK BUILDING. DETROIT. MICH. 



D. H. Bumham & Co. 
Architects and Engineers 



Harrigan At Reid Co. 
Heating Contractor! 
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PEOPLES GAS BUILDING. CHICAGO. ILL. 



D. H. Burnham 6c Co. 
Architects and Engineers 



L. H. Prentice Co. 
Hearing Contractors 
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FLETCHER BANK BUILDING. INDIANAPOLIS. IND. 



Vonnegut ot Bohn 
Architects 



Hayes Brothers 
Heating Contractors 
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RAILWAY EXCHANGE BUILDING (AND FAMOUS BARR DRY GOODS CO.), ST. LOUIS, MO. 



Mauran & Russell 
Architects 



H. H. Humphrey 
Consulting Engineer 



Harry M. Alexander 
Electrical Engineer 



Hanley-Casey Mechanical Equipment Co. 
Heatirg Contractors 
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F. E. Edbrook. A.chifccu,.. cT^ NAT '° NAL BANK BUILDING. DENVER. COLO. 
Architects 



Peter Eichter Heating Co. 
Heating Contractors 
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HOMER BUILDING. WASHINGTON. D. C 




PAGE 10b 



WARREN WEBSTER & CO., CAMDEN, N. 




Pell Ac Corbet 
Architects 



MUNICIPAL GROUP. SPRINGFIELD. MASS. 

Hollis French Ac Allen Hubbard 
Consulting Engineer* 



Lynch fit Woodward 
Heating Contractor! 
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WIDENER MEMORIAL LIBRARY. CAMBRIDGE MASS 
H—Tn-b..* HARVARD UNIVERSITY 

Architect Bakrr. Smith & Co. 

Heating Contractor! 
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A. Ten Eyck Brown 
Morgan & Dillon 
Architect* 



FULTON COUNTY COURT HOUSE, ATLANTA, GA. 



Atlanta Steam Heating Co. 
Heating Contractors 




MUNICIPAL BUILDING. DALLAS. TEXAS 



C. D. Hill & Co. 
Architects 



Kinnison Brothers 
Heating Contractors 
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Geo. B. Post & Son* WISCONSIN STATE CAPITOL, MADISON WIS 

Architect! Chaa. Wilkim fit Co. 

Paul E. Mueller Co. 
Downey-Kruse Co. 
Heating Contractors 
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Henry J. Hardenbergh 
Architect 



PLAZA HOTEL, NEW YORK 

Alfred R. Wolf 
Consulting Engineer 



Baker. Smith & Co. 
Heating Contractor! 
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G. W. & W. D. Hrwm 

Architect! 



BELLEVUE-STRATFORD, PHILADELPHIA, 

Francis Brothers & Jdlett 
S. A. Jellett 
Consulting Engineers 



PA. 



L H. Prentice Co. 
W. G. Cornell Co. 
Heating Contractors 
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W. L. Stoddardt, Architect 

Wm. L. Welton, Associate Architect 



TUTWEILER HOTEL. BIRMINGHAM, ALA. 

Clto L. Goldschmidt 
Consulting Engineer 



F. E. Newberry Electric Co. 
Heating Contractors 
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EarieRus, CLAYPOOL HOTEL. INDIANAPOLIS. IND. 

Archi,ect Hayes Brother, 

Heating Contractors 
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FRENCH LICK SPRINGS HOTEL. FRENCH LICK. IND. 

D. A. Bohlen & Son 
Architects 



M.J. Gibbons 
Prox & Burget 
Heating Contractors 
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LEAMINGTON HOTEL, MINNEAPOLIS, MINN. 

Leonard Construction Co. a l l u • ™ 

Architects and General Contractors Archambo Heating and Plumbing Co. 

Heating Contractors 




Maur.n. RusseJI & Garden 

Architects 
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LEE HUCK1NS HOTEL. OKLAHOMA CITY. OK LA. 

(The Webster Vacuum System is installed in the entire 
block of buildings shown) 



Albert DuemcLe 
Hrating Contractor 
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Simon Ac Baaartt 
Architect. 



MANUFACTURERS CLUB, PHILADELPHIA. PA. 



S. A. Jcllrti 

Consulting Engine 



S. Faith & Co. 
Heating Contractors 
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Janssen & Abbott 
Architects 



MASONIC TEMPLE. PITTSBURGH. PA. 



F. E. Geisler & Co. 
Heating Contractors 
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D. H. Bumham At Co. 
Architect, and Engineer* 



JOHN WANAMAKER STORE. PHILADELPHIA. 



PA. 



Geo. E. Dixon Ac Co. 
Heating Contractor! 
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B. ALTMAN & CO., NEW YORK 

Trowbridge & Livingston P. R. Moses Gillis & Geoghegan 

Architects Consulting Engineer Heating Contractors 




KAUFMANN BROTHERS. PITTSBURGH. PA. ^ . 

Janssen & Abbott ,ron C,, V Heating Co. 

Architects Heating Contractors 
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Holabird & Roche 
Architects • 



BOSTON STORE, CHICAGO. ILL. 



William Lee* 

L. H. Prentice Co. 

Heating Contractors 



I 
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JOHNS HOPKINS UNIVERSITY. ACADEMIC BUILDING. BALTIMORE. MD. 
Parker. Thomas & Rice Chas. L. Reeder Enterprise Strain and Hot Water Heating Co. 

Consulting Engineer Hearing Contractors 



Architects 



0 
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Edward Stotz 
Architect 



SC HEN LEY HIGH SCHOOL, PITTSBURGH. PA. 



R. D. Kimball Co. 
Comulting Engineers 



Hanley -Casey Mechanical Equipment Co. 
Heating Contractors 
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WARREN EASTON BOYS' HIGH SCHOOL. NEW ORLEANS, LA. 
E.A.Christy C.C.HartwellCo 
Architect Heating Contractors 




WILLIAM MARSH RICE INSTITUTE. ADMINISTRATION BU ILDING. HOUSTON, TEXAS 



Cram, Goodhue & Ferguson 
Architects 



Walworth-Enshsh-Flett Co. 
Heating Contractors 
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HUGHES HIGH SCHOOL. CINCINNATI, OHIO 

J. Walter Stevens 

Architect 1 he Peck " ^ Harrison Hratintf and Ventilatine Co. 

Healing Contractors 




C H. Joh n! ,o„ UNIVERS,TY ° F "iNNESOTA. CHEM^TRY BUILDING, MINNEAPOLIS. MINN 

Architect 



Charles L. PilUbury Co. 
Consulting Engineei 



Charles Wilkins & Co. 
Heating Contractors 
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D. A. Bohlen & Son 
Architects 



ST. VINCENT HOSPITAL. INDIANAPOLIS. IND. 



Kirkhotf Brothers 
Heating Contractors 
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fW»d & CW^ NOR™ WESTERN HOSPITAL, MINNEAPOLIS. Ml\ N 

Anh ^ cu H. KAiry Ac Co. 

Heating Contractor! 
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ST. JOSEPH HOSPITAL. OMAHA. NEB. 



J. M. Natchigall 
Architect 



J. J. Hanighen Co. 
Heating Contractors 
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IW„. H. yn „ ft B.™, L ° UIS CATHE DRAL. ST. LOUIS. MO. 



Modern Healing Company 
Heating Contractors 
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I. JOSEPH CAMPBELL CO., CAMDEN N I 

* 1 ^ SNELLENBURC * CO.. PHILADELPHIA PA 

3. WARD BREAD CO.. BROOKLYN NY 
<. CHENEY BROTHERS. S. MANCHESTER. CONN. 5 W L DOUGLASS ™ 

6. WATTS COTTON MILLS. LAURENS sT ' 
, LUDLOW MFG. ASSOOATES. LUDLOW JUNCTION. MASS. 8 . ' UNITED DRUC CO.. BOSTON. MASS. 
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I. FORT WAYNE ELECTRIC WORKS, FORT WAYNE. 1ND. 2. NATIONAL BISCUIT CO.. KANSAS CITY. MO. 

3. PERUNA DRUG CO.. COLUMBUS. OHIO 
4. BORLAND MFG. BLOCK. CHICAGO. ILL. 5. NATIONAL CASH REGISTER CO.. DAYTON. OHIO 

6. R. J. REYNOLDS TOBACCO CO.. WINSTON -SALEM. N. C. 
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SOME time ago a well-known manufacturer, whose business brings 
him into close contact with heating system installations, made the 
remark to us that our trained organization was our most valuable 

business asset. 

Many of our friends among the architects and designing engineers 
have expressed the same thought by stating that they specified the Webster 
System because of the service that goes with it and because the standing 
and reputation of our company assure attention to details not ordinarily 
given by manufacturers. 

It has taken twenty-eight years to create and train this organization. 
The average length of service of our representatives is over twelve years. 
Our policies and practices are now so firmly grounded that the Webster 
Organization is a smoothly-working machine with individual initiative to 
meet the new conditions that arise from time to time. 

The work of our Sales Engineers is supplemented by a corps of Service 
Department Engineers (varying from ten to fifteen, according to season), 
distributed at centres throughout the country. These engineers, in addition 
to a profound understanding of steam fitting, are specialists in the practical 
detail of vacuum system installations. 

Their work is to forestall trouble by timely suggestions, but they are 
trained to diagnose quickly the M trouble cases" which arise and to locate the 
difficulty and suggest the remedy. 

We show the location of our branch offices on the following page. 
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WARREN WEBSTER & CO. 

Main Office and Works 

POINT AND PEARL STREETS 
CAMDEN, N. J. 

Branch Offices and Representatives in trie Following Cities 



Atlanta 

Atlantic City 

Boston 

Charlotte 

Chicago 

Cincinnati 



Cleveland 
Denver 
Detroit 
El Paso 
Houston 
Indianapolis 



Kansas City 
Los Angeles 
Milwaukee 
Minneapolis 
New Orleans 
New York 



Philadelphia 

Pittsburgh 

Rochester 

Saginaw 

Salt Lake City 

San Francisco 



Seattle 



Washington, D. C. 



Wilkes-Barre 



Sole Representatives and Manufacturers for Canada 

Darling Brothers. Limited 

Montreal St. Johns Toronto Winnipeg 

Vancouver Calgary London, Ont. 

The Atmospheric Steam Heating Co. Ltd. 

London, England 
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Laboratory 

* ■ A S AT THE MAIN OFFICE AND WORKS OF WARREN WEBSTER 



& CO. CAMDEN. N. J 
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